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THE FOSSIL CARNIVORA OF INDIA. 


BY 

GUY E. PILGEIM, D.Sc., F.G.S., F.A.S.B. 

INTRODUCTION. 

DURING the years which immediately followed the discovery of the great 
bone deposits of the Siwalik Hills just a century ago, Falconer, Cautley, 
Baker and Durand published various short papers describing and often figuring 
some of their finds. These included species belonging to the Carnivora. Between 
the years 1845 and 1848 Falconer had many of these drawn for a work 
entitled ‘ Fauna Antiqua Sivalensis None of the plates of the Carnivora 
was actually published in this work, but after Falconer’s death they were 
reproduced to accompany his Palaeontological Memoirs edited by Murchison and 
published in 1868 . In 1880 Bose wrote a paper on certain specimens of the 
Carnivora from the original collection in the British Museum, which had been 
overlooked or wrongly identified. Between 1876 and 1883 Lydekker wrote brief 
papers dealing with some of the Indian fossil Carnivora and finally in 1884 a 
comprehensive monograph on the Siwalik and Narbada Carnivora, not only 
revising the previous work but also describing for the first time several additional 
specimens which Theobald and other members of the Geological Survey of India 
had collected, chiefly from the area north of the Salt Range in the Attock and 
Jhelum districts, but also from the Hoshiarpur and Kangra districts, Jammu 
State and Sind. The Salt Range Carnivora are actually older than those of 
the Siwalik Hills but were not recognised as such at that period. From the 
year 1910 work on the ossiferous deposits of India was again resumed, and the 
study of the stratigraphy and the fossils enabled me to classify the strata accord¬ 
ing to their age forming a series of stages extending uninterruptedly from the 
Lower Miocene (Burdigalian) to the Lower Pleistocene, not including the Narbada 
and Godavari alluvium nor the cave deposits. A few of the new species of 
Carnivora discovered during this later period of work were described by myself 
in papers published prior to 1916 and by C. Forster Cooper in 1923 . Some of 
the conclusions embodied in these were revised by Helbing ( 1925 ), Frick ( 1926 ), 
Kretzoi ( 1929 ) and Matthew ( 1929 ). The latter author has published critical 
observations on the whole of the Indian fossil fauna, including the Carnivora so 
far as known to him. Valuable as these are they hardly pretend to be more 
than impressions, while unfortunately Matthew had not access to all of the recent 
collections of Carnivora and some of his own conclusions stand in need of correc¬ 
tion. The very names of the genera and species required alteration in accor¬ 
dance with modern custom in nomenclature, and Matthew’s researches in 
regard to this form by no means the least important part of his 1929 paper. 

3 


2 


THE FOSSIL CARNIVORA OF INDIA. 


His comments on Lydekker’s work have, however, made it clear that a careful 
revision of the fossil Carnivora of India as a whole is called for. Such a work 
has in fact been in my mind for more than a decade and much of what now 
appears in print for the first time already existed in the form of manuscript 
notes for even longer than that. It has been delayed in the hope of augmenting 
the much too fragmentary material, so as to render my conclusions more 
convincing. Its publication is, however, long overdue and cannot be further 
postponed, inevitable as it is that the results now published must be far from 
final and must themselves be subject to revision in the light of future discoveries. 

Collections studied. —The bulk of the material and most of the holotypes of 
the species which were found in the Siwalik Hills are preserved in the British 
Museum, to which Falconer and Cautley presented most of their collection. A 
small amount of additional material from the same area including a few types 
are in the Museum of the Royal College of Surgeons, London, the Science and 
Art Museum, Dublin, the Ipswich Museum and the Geological Museum in 
Calcutta. The last named collection is only in small part derived from Falconer’s 
material; it comprises chiefly specimens collected in the Siwalik Hills during 
the last twenty years by the Geological Survey of India and from beds of corre¬ 
sponding age in the Salt Range area, as well as from the Hoshiarpur and Kangra 
districts, the ones from the two latter localities being due mainly to Theobald. 

On the other hand the specimens collected from the earlier stages are almost 
without exception in Calcutta, although casts of holotypes and a few duplicates, 
in addition to all Cooper’s Bugti Carnivora, may be seen in the British 
Museum, and to a smaller extent in the Museums of Basle, Munich, Paris and 
New York. The last named museum also possesses material, as yet undescribed, 
which was collected in India in 1921-1923 by Barnum Brown. The Calcutta 
material referred to includes valuable specimens collected by Theobald in the 
Salt Range, entirely from the Dhok Pathan stage. During the last twenty years 
the collections from this stage have been further increased by the Geological 
Survey of India, and in addition the Gaj, Kamlial, Chinji and Nagri stages 
have yielded a great amount of interesting material, which was entirely unknown 
previously. 

Distribution of the species. —The table on pages 3-6 represents a close approxi¬ 
mation to the facts, so far as concerns the distribution of species which occur 
in the Gaj, the Lower and the Middle Siwaliks, that is to say all except the later 
stages. Unfortunately the same cannot be said with regard to the Upper Siwalik 
species. This is due to the fact that the great majority of the species from the 
Siwalik Hills lack a precise record of the locality whence they came and, as but 
few of the Carnivora have been rediscovered, it remains in doubt whether they 
belong to the Pinjor or the Tatrot stage. Since the Tatrot stage of the Salt 
Range has yielded in abundance certain species belonging to other Mammalian 
orders, which Falconer described from the Siwalik Hills, but which have not 
been rediscovered from the Pinjor stage, it is open to suspicion that these and 
some others may have come from older beds than those from which the bulk 
of the Siwalik Hills fauna was obtained. Mastodon sivalensis, Hippohyus, 
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Sivachcerus and Hipparion are the most important forms belonging to this 
category. Some indication of such a possibility is afforded by references in 
Falconer’s writings (Pal. Mem. I, pp. 33-35) to ‘ the beds of the Kalawala 

Rau though without naming any species which actually came from there. I 
have previously (Pilgrim 1910, p. 193; 1913, p. 339) mentioned these and 

have recorded the occurrence of Hipparion in them. Beyond a doubt they are 
below the Pinjor stage, and I then suggested that they might be Middle 

Siwalik. This suggestion I now consider to be improbable, but that they 
may represent the Tatrot stage of the Salt Range is far from unlikely. 
Beds of a corresponding level occur here and there at the southern edge of 
the Siwalik Hills between the rivers Ghaggar and Ganges, but no systematic 
search has been conducted in them so far as I am aware, while even if such 
a search had been made and had yielded little in the way of fossils, that 
would not necessarily prove the non-existence of fossils in them a century ago, 
seeing that careful collecting even in the Pinjor stage has brought to light 

hardly any of the species of Carnivora described by Baker, Durand and Falconer, 

in spite of the fact that we know for certain that some of these were actually 
collected from that stage. 

Matthew (1929, p. 447) has suggested a possible difference in age on account 
of the varying type of fossilisation of the Siwalik Hills specimens in the British 
Museum. I do not lay great stress on most of the differences to which he 
alludes, knowing as I do that -soft sandstone and hard flinty sandstone often 
occur in juxtaposition at Moginand and other localities in the Siwalik Hills, 
but the fact that the fossils found in the Kalawala Rau are pyritous, suggests 
a possible connection between certain black types of matrix amongst the British 
Museum specimens and the undoubtedly black, though fragile specimens which 
I found in the Kalawala Rau. 

In conclusion, judging by the localities which have been recorded, and by 
the fossils which have been found during the last twenty years on undoubted 
Pinjor sites, I incline to the belief that the great bulk of the Upper Siwalik 
Carnivora belong to the Pinjor stage. That a few species may be of Tatrot 
age is possible, but since we have at present insufficient data to enable us to 
fi x on these, it would be in the highest degree rash to classify any of them as 
Tatrot. 


Fossil Indian species of Carnivora. 
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Fossil Indian species of Carnivora—contd. 



'CAmBM—contd. 

Amphicyon palaeindicus, Lydek- 
ker. 

Amphicyon pithecophilus, sp. 

nov. 

Vishnncyo^i chinjiensis, sp. nov.. 
Arctamphicyon lydekkeri, Pil¬ 
grim. 

Metarotos (?) bugtiensis (Cooper). 
Ganis cavtleyi, Bose . 

Sivacyon curvipalatus (Bose). 


+ 


+ 

+ 

+ 


t 


!z5 


CB 

.4 

n 



XJRSIDiB— 

Agriotherium sivalense (Falconer 
and Cautley). 

Agriotherium palaeindicum (Ly- 
dekker.) 

Indarctos salmontanus, Pilgrim 

Indarctos punjabiensis (Lydek- 
ker). 

Adureidopus baconi, Woodward. 

Melursus (?) theobaldi, Lydekker 

Melursus ursinus (Shaw) . 

Helarctos namadicus (Falconer 
and Cautley). 


+ 

+ 

+ 


I 


I 


I 


¥ 

■§s 


+ 

+ 

+ 


+ 


+ 

+ 


Procyonid.®— 

Sivanasua palaeindica, sp. nov. . 
Sivanasua himalayensis, sp. nov. 


+ 


+ 


MuSTBLIDjE— 

Sinictis lydekkeri, sp. nov. . 

.Eomellivora (.?) necrophila, sp. 
nov. 

Eomellivora (?) tenebrarum, sp. nov. 

Promellivora punjabiensis (Ly¬ 
dekker). 

Mellivora sivalensis (Falconer and 
Cautley). 

Vishnuonyx chinjiensis, sp. nov., 

Sivaonyx bathygnathus (Lydek¬ 
ker). 

Enhydriodon sivalensis, Falconer 

Enhydriodon falconeri. Pilgrim . 

Luira palaeindica, Falc. & Caut . 

Lutrine gen. indet. hasnoti, sp. 
nov. 

Lutrine gen. indet. furtivus, sp. 
nov. 

Sivalictis natans, sp. nov. . 

Inoertae sedis, gen. et., sp. indet. 

Incertae sedis, gen. et.,sp. indet. 


+ 


+ 


+ 

+ 


+ 


+ 



+ 

+ 

+ 


+ 

+ 


+ 
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Fossil Indian species of 


Carnivora— contd. 



*5* 

O 

Kamlial. 

Ohinji. 

i 

la 

Dhok Fathan. 

Tatrot. 

Pinjor. 

«6 

s 

pleistocene oaTesI 

and allaTiom. | 

ViVEREID.®— 










Viverra chinjiensis, sp. nov. 



+ 

• • 

. . 


.. 


• • 

Viverra bakerii, Bose 




• . 

• • 


+ 


• • 

Viverra karnuliensis, Lydekker . 




• . 

. . 




+ 

Vishnuidis salmontanus, sp. nov. 




• • 

+ 




• • 

Vishnuictis durandi (Lydekker) . 





• . 


+ 



Prionodon sp., Lydekker . 




• . 

• . 




+ 

Herpestes griseus, Desmarest 




• • 

• . 




+ 

Herpestesfuscus, Waterhouse 




•• 

• • 




+ 

Hyaenid.®— 










Ictitherium sivalense, Lydekker . 




« • 

+ 





Ictitherium indicum, Pilgrim 




• . 

+ 





Hyaenictis bosei, Matthew . 





• • 


+ 



Lycyaena macrostoma (Lydekker) 




« . 

+ 





Lycyaena macrostoma var. vi- 




. . 

+ 





nayaki, var. nov. 










Lycyaena proava, Pilgrim . 



+ 


• . 





Lycyaena chinjiensis, sp. nov. . 



+ 

« . 

• . 





Crocuta carnifex, Pilgrim . 



+ 

. . 

+ 





Crocuta gigantea (Schlosser) var. 




+ 

+ 





latro, var. nov. 










Crocuta mordax, sp. nov. . 




* , 

+ 





Crocuta sivalensis (Falconer and 




« . 



+ 



Cautley). 










Crocuta felina (Bose) 




• . 

• • 


+ 



Crocuta colvini (Lydekker) 





, , 


+ 


+ 

Crocuta sp. . . . . 




•• 

• • 


•• 


Felid.® — 










Aduropsis annectans, Lydekker . 





+ 





Vinayakia sarcophaga, sp. nov. . 


, , 

+ 


• . 





Vinayakia nocturna, sp. nov. 




+ 

• • 





Mellivorodon palaeindicus, Lydek- 





+ 





ker. 










Hyainailouros bugtiensis (Pil- 

+ 









grim). 










Hyainailouros lahirii, sp. nov. . 


+ 








Sansanosmilus (?) serratus, sp. 


+ 


• • 





nov. 










Sansanosmilus (?) rhomhoidalis, 



+ 


• . 





sp. nov. 










Sivasirdlus copei, Kretzoi . 



+ 







Propontosmilus sivalensis (Ly¬ 
dekker). 





+ 





Paramachcurodus pilgrimi, Kretzoi 



* , 


+ 





Paramachaerodus indicus (Kret- 



.. 


+ 





zoi). 










Machairodus or Epimachairodus, 





+ 



. . 


sp. indet. 










Megantererm (?) praecox, sp. nov.. 




+ 

• • 





Megantereon (?) falconeri, Pomel. 



• • 

• • 

• • 



• • 
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Fossil Indian species of Carnivora —conoid. 



‘5* 

O 

Kamlial. 

Chinji. 

'C 

S’ 

Dhok Pathan. 

Tatrot. 

Pinjor. 

Narbada. 

Pleistocene oavee 

and alluvium. 

'Fsihi'DM—contd. 










Megantereon (?) palaeindicus 

. . 

• • 

. • 

. . 

• . 

• • 

+ 

• • 

• • 

(Bose). 










Sivaelurus chinjiensis, Pilgrim . 

. • 

. . 

+ 

. • 


• • 

. . 

• • 

• • 

Vishnufelis laticeps, sp. nov. 

. . 

. . 

+ 

. . 


. . 

• • 

• • 

• • 

Felis suhhimalayana, Broun 

. . 

• • 

. . 

. . 


• • 

+ 

• • 

. • 

Felis chaus, fide Lydekker 

. . 

. , 

. » 

. . 


. . 

. . 

• • 

-h 

Felis rubiginosa, fide Lydekker . 

. . 

. • 

, . 

. . 


, • 

• • 

• • 

+ 

Felis sp. indet .... 

. . 

. . 

. . 

, ^ 

+ 


. • 

• • 


Felis sp. indet. 

, , 

, , 


, , 

+ 

, , 



, » 

Panther a cristata (Falconer and 

• . 


. . 

. . 

. • 

, , 

+ 

w 

• • 

Cautley). 










Panthera tigris or leo, fide Lydek- 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

• • 

-P 

ker. 










Panthera j)ardus,jide Lydekker . 

. . 

. . 

. , 

. . 

. . 

. . 

• • 

• * 

-P 

Sivafelis potens, sp. nov. . 

. . 

. . 

• • 

• • 

. . 

• • 

+ 

• • 

• • 

Sivafelis brachygnathus (Lydek- 

. . 

. • 

. . 

.. 

. • 

• • 

+ 

• • 

• • 

ker). 

Hy^nodontid.® — 










Dissopsalis carnifex, Pilgrim 

. . 

. . 

+ 

. . 

. . 

• • 

• • 

• • 

• • 

Dissopsalis ruber, Pilgrim 

• • 

• • 

+ 

• • 

• • 

• • 

• • 

• • 

• • 


Correlation with European stages. —The bulk of the so-called ‘ Siwalik Fauna 
which includes all the Carnivora here dealt with except the Narbada and cave 
species, was classed by Lydekker generally as Pliocene. The Kamlial beds of 
Sind and those of Perim Island were regarded as the oldest portion, with the 
exception of the Bugti deposits, now included in the Gaj, to which a possible 
Upper Miocene age was attributed. In several previous papers published bet¬ 
ween 1909 and 1926, I have discussed the question and I see no reason to alter 
the latest views which I have expressed (Pilgrim 1925, p. 202; see also below 
p. 8) except that I now feel no doubt that the Perim Island beds are the 
equivalent of the Dhok Pathan stage and not of the Nagri. The occurrence 
of large Giraffoids, a Pontian type of antelope and Proboscideans of Dhok 
Pathan affinities in Perim Island seems to fix its age beyond question, and I 
believe that Mr. A. T. Hopwood’s study of the Proboscidea supplies ample 
confirmation of the correlation now advocated. A form like Palceoehcerus (?) 
perimensis must be regarded as a mere relic of an earlier fauna. 

Some comment is required on the views held by Matthew regarding the 
European correlation of the Siwalik faunas. Whether that author’s opinion 
(Matthew 1929, pp. 438-439) that the Val d’Arno and Mont Perrier faunas 
of Europe are more appropriately placed in the Pleistocene be accepted or 
not, does not affect the question, since the equivalence of the fauna of the 
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Pinjor stage of the Upper Siwaliks to the two European faunas mentioned has 
not been disputed, and the Upper Pliocene age of the latter at present holds the 
field. Matthew’s further attempt to shift upward the correlation of the Middle 
and Lower Siwalik stages involves a much more essential change. It is not 
always easy to gather what is his final opinion, but it seems to be condensed 
in the correlation table which he has published (Matthew, 1929, p. 441). I 
have elsewhere (Pilgrim 1931, pp. 151, 152, 155) tried to show the inadequacy of 
the arguments which Matthew has advanced in favour of correlating the fauna 
of the Dhok Pathan stage with European faunas of latter date than Pikermi. 
Without discussing at length the nature and affinities of the entire mammalian 
fauna of the Lower and Middle Siwalik, I cannot add much to the pages quoted. 
This is hardly the place to do this, even apart from the fact that much of the 
fauna still stands in need of a thorough revision. Matthew’s main argument is 
based on the assumption that Hipparion appears in North America in beds 
which are the equivalent of the Pontian of Europe or but little earlier, hence 
its supposed occurrence at the top of the Chinji stage implies that that horizon 
is at any rate no earlier than Pikermi and that the Nagri and Dhok Pathan 
stages are later than Pikermi. Since Matthew, as I think correctly, regards 

the occurrence of forms like Simocyon, Indarctos, Taxidea nevadensis, Hetewfelis 
catocopis and Pseudcelurus intrepidus var. sinclairi, as strong evidence for corre¬ 
lating the Upper Snake Creek and Rattlesnake formations of Nebraska and 

Oregon with the faunas of Pikermi, Samos, Maragha and that of Mongolia as 
described by Zdansky in 1924, there seems no reason why the Valentine and 
Ricardo formations, in which the earliest Hipparion occurs in America, should 
not be the equivalent of the Lower Chinji stage of India which marks a period 
before the arrival of Hipparion in that country. 

Allowing for the distance and geographical barriers which separate Europe 
from India, the correspondence between Dhok Pathan forms and those of Pikermi 

and Samos is remarkable. The first appearance of large Giraffoids in both is 

all the more significant if, as Bohlin thinks, Helladotherium is a Sivatherine. 
The characteristic antelopine genus Tragocerus, closely allied forms of Indarctos, 
■Sivaonyx, Crocuta, Lycycena, Ictitherium and ParamachcBrodus are found in both 
regions. The advent of what appear to be more modern types among the 
Bovinge in the Dhok Pathan cannot be held to militate against the correlation, 
since India may have been near their original centre of distribution, but even 
in this case the new Bovine species Parabos macedonice, recorded by Arambourg 
and Piveteau (1929, p. 117) from Salonica and of Ovis kuhlmanni by Andree 
(1926, p. 172) from Samos seem to show that India had not the exclusive posses¬ 
sion of Bovines and Bovine antelopes even in the Pontian. 

Matthew, while admitting in part this correspondence between the Pontian 
faunas of Europe and the Dhok Pathan fauna of India, ascribes it on grounds 
which are by no means clear to me to the fact that these similar Indian species are 
post-Pontian relics of an earlier age. Apart from the circumstance that the 
agreement seems to be often too close for this explanation, yet other arguments 
ugainst the hypothesis may be advanced. These I have already mentioned 
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(Pilgrim, 1931, p. 161) and I cannot do better than qfeote my pre\iouB 
words. 

‘ If these allied forms are relics, then we have the choice of two alternatives: ( 1 ) either 
they must have migrated from the Holarctic region in Pikermi times and lingered on in India 
to a much later epoch ; or (2) such migration did not take place until post-Pikermi times. If 
we adopt the first alternative we ought to find that the Nagri fauna and that of the uppermost 
Chinji, which on Matthew’s hypothesis are the equivalent of Pikermi, contain Pikermi species 
or species at a similar stage of development; if the second alternative, neither the Nagri nor the 
Chinji fauna ought to contain any immediately ancestral types of the Pontian fauna of the 
Holarctic region. Actually, however, neither of these two things is true as regards the Carni¬ 
vora nor, it may he said, other mammalian orders. We do not find Pikermi species at any earlier 
stage than Dhok Pathan, while the Nagri and, still more so, the Chinji stages contain species that 
are quite definitely ancestral to (or at any rate more primitive than) those of the Dhok Pathan 
and the Pontian of Europe alike.’ 

The best marked instances of this are perhaps seen in the Giraffoids, if, 
as I think, Giraffokeryx is an ancestor of the large branching-horned Sivatherines 
of the Pontian ; in the Tragocerine and Gazelline antelopes ; and in the Suoid 
phylum which leads from Conohyus to Tetraconodon. Amongst the Carnivora 
similar relations exist in the Hysenidse between the Chinji Crocuta carnifex and 
the Pontian Crocuta gigantea, Crocuta eximia and variahilis and Crocuta mordax ; 
between the Chinji Lycycena proava and chinjiensis and the Pontian L. macros¬ 
toma and cheeretis ; in the Lutrinse between the Chinji Vishnuonyx and the 
Pontian Sivaonyx; between Eomellivora C^) necrophila and Pontian Mellivorinse; 
in the Felidse between forms like Sansanosmilus (?) serratus and Megantereon ; 
Propontosmilus sivalensis and Eprimachairodus {i) taracliensis possibly also the 
Pontian genus Paramachcerodus. 

The European equivalents of the various Indian stages, I consider to be 
approximately the following:— 

Karnul cave deposits and 
Trichinopoly alluvium 

Narbada . 

Boulder conglomerate . 

PiNJOR . 

Tatrot . 

Dhok Pathan .... 

Nagri ..... 

CmNJi. 

Kamlial. 

Gaj (Bugti stage) . . 


Upper Pleistocene. 

Middle Pleistocene. 

Lower Pleistocene. 

Upper Pliocene (Mont Perrier and Val d'Arno). 
Middle Pliocene (Montpellier). 

Pontian (Pikermi, Samos, Maragha, etc.). 
Sarmatian (Sebastopol and Csakvar). 

Upper Vindobonian (Grive-Saint-Alban). 

Lower Vindobonian (Sansan). 

Lower Burdigalian. 


Character of the Fossil Carnivorous Fauna of India .-—So far as concerns the 
Pontian forms the relations between the Dhok Pathan fauna and those of 
Europe, China and North America have been discussed in a previous work (Pilgrim, 
1931, pp. 162-166). That India formed a distinct zoological province appears 
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certain, and it is in only comparatively few cases that its fauna touches those 
of the adjacent holarctic regions. This isolated character is less marked in 
the Chinji than in the Dhok Pathan stage, and if one knew more of the Carnivores 
of the Kamlial and Gaj, I think we might find that their affinities to those of 
Europe and Africa were rather close. The resemblances so far as concerns the 
Chinji fauna are of the nature of relics of a former fauna. That these exist 
in a very marked fashion in the Chinji and even persist into the Nagri and Dhok 
Pathan, can hardly be doubted, while archaic survivals are a feature of the 
Upper Siwalik and recent faunas of the Indian region; but this statement is 
by no means an admission that the whole fauna of each successive stage repro¬ 
duces, as Matthew (1929, pp. 443, 462) claims, the character of an earlier stage in 
Europe and China, since a few close correspondences prove that contemporary 
interchange did occur. The most noticeable survivals in the Kamlial and Chinji 
are chiefly Felidse, the curious form Vinayakia, Hyainailouros, Amphicnoninse, 
and the Creodont Dissopsalis. In the Dhok Pathan Amphicyonines survive, 
while MeUivorodon and Propontosmilus sivalensis are probably representatives of 
early Proailurinse and Machaerodontinse respectively. 

The curious Chinji and Nagri Procyonid, Sivanasua finds a parallel only 
in the European Vindobonian form S. (=Ailuravus) viverroides. Neither stands 
in any close relation to the recent genus Ailurus, and they may be the highly 
specialised descendants of an ancient emigrant. Further discoveries are needed 
to throw light on their history. 

In the presence of primitive Mellivorines India agrees with China and differs 
from Europe. The Chinji and Dhok Pathan Viverridse may or may not be 
allied to those of Europe, but the family has certainly not been found in China, 
and its absence therefrom may be real. On the other hand the Lutrine affinities 
are nearer to European than Chinese forms. Curiously enough the Melinse ape 
apparently missing from the Indian faunas though an important constituent of 
those of Europe and China. The Hemicyoninae, represented by the genus 
Inda/rctos ; the Hysenidse represented by Ictitherium, Lycyaena and Croeuta {C. eximia 
type); and the Machserodontinse, including not only Pararmchaerodus but probably 
also Machairodus and Epimachairodus, form an important constituent of the Dhok 
Pathan stage of India and the Pontian of China and Europe. Ancestral forms 
of many of these groups, possibly of all of them, if the material supplied fuller 
evidence, occur in India, but from Europe primitive forms of Crocuta, Lycyaena, 
Pa/ramachaerodus, Machairodus, and Epimachairodus are noticeably missing from 
pre-Pontian strata. Our ignorance of the Upper Miocene fauna of China does 
not allow us to say whether the Chinese fauna of that period was like that 
of India or not, but personally I anticipate that future discoveries will disclose 
more similarities in it to that of the Chinji and Kamlial stages of India than of the 
Vindobonian of Europe. On the other hand certain obvious North American 
migrants into China in Pontian times, especially the Caninse, did not penetrate 
into either Europe or India as early as the Pontian. 

By the period of the Pinjor stage, the North American Carnivores had reached 
India, and the modernised faunal facies of Europe and Asia had become widely • 
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spread. At the same time, as mentioned above, India retained many archaic 
forms, such as Agriotherium, Hyaenictis, Enhydriodon and Vishnuictis, after they 
had disappeared from other parts of Asia and Europe. 

Treatment of the material. —Although the Carnivorous fauna of India is very 
rich, it is known only by extremely fragmentary material. Especially is this 
true of the Chinji stage. Much of it, though evidently of a strange type, does 
not really admit of adequate generic diagnosis. In the circumstances I have 
thought it wiser to refer it where possible to recognized and well distinguished 
genera, in preference to erecting new genera. Where this has not been possible, 
I have not hesitated to make new genera for the inclusion of it in order to simplify 
reference to the various forms in literature. Even when both these alternatives 
have been adopted, there remain a large number of specimens, of which, though 
evidently new, the generic or even the family reference is uncertain. Some 
of these I have figured in order to give some idea of the abundance of the fauna, 
and in case future finds elsewhere should render their identification probable. 
In these cases, however, I have in most cases refrained from naming them gene- 
rically, even where I have, for convenience sake, given them a specific name. 
In some cases I have left both the genus and species indeterminate. 

Anatomical nomenclature. —The English names current for the parts of the 
skull have been employed throughout. Osborn’s cusp nomenclature has been 
used in the description of the molars, and the same terms have been used for 
the morphologically equivalent cusps of P^. In describing the anterior upper 
premolars and the lower premolars, no actual names are used, but the cusp 
described is indicated merely by its position relative to the main cusp. No other 
points call for special notice, except that the measurement of the depth of the 
mandibular ramus adopted in this work is the distance from the base of the 
crown of Mi on the inner side to the lower border, which is somewhat greater 
than that on the outer side. 


SYSTEMATIC DESCRIPTION. 

Sub-order: CREODONTA. 

Diagnosis.—Primitive ancestral forms of the more modern Carnivora; of 
small to medium size ; heavy, short-limbed, semiplantigrade or digitigrade, clawed, 
carnivorous or omnivorous animals ; skull large ; with sagittal crest; prominent 
muzzle ; small brain-case entirely covered by the parietals; tympanic annular; 
auditory bulla not ossified; orbits widely connected with temporal fossa ; skull 
contracted between them ; lachrymal with a wide expansion on the face ; feet 
small; digits five on pes and manus; humerus with entepicondylar foramen, 
generally with a third trochanter; scaphoid and lunar separate ; os centrale free 
or fused with scaphoid; fibula strong, sometimes articulating with calcaneum; 
dentition |i|’ 5; Jif; || originally with full dentition, reduced in most advanced 
members ; tooth change late ; canines and premolars well developed; molars of 
a similar type, but M® often a transverse tooth. 
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Family : HYMNODONTIDM. 

Diagnosis .—Creodonta with upper molars either three or reduced to two; 
two front upper molars specialised as carnassial teeth either tuberculo-sectorial 
or completely sectorial; last upper molar, when present, transversely extended ; 
all the lower molars specialised as carnassial teeth; primitive forms with long 
and slender skull; tail long and heavy; later forms with more robust skull, 
claws blunt; cursorial adaptations to a varying extent. 


Genus : Dissopsalis, Pilgrim. 

1910. Dissopsalis, Pilgrim, Rec. Geol. Surv. Ind., XL, p. 64. 

1914. Dissopsalis, Pilgrim, Op. cit., XLIV, p. 265, PI. xxix, figs. 1-7. 

Diagnosis. —Hyaenodontidse with complete molar and premolar dentition; 
upper molars with paracone and metacone separate but closer together than in 
Sinopa ; protocone prominent, widely distant to the inside of the paracone and 
in advance of it; parastyle reduced; metastyle prolonged into a shear, most 
pronounced in with antero-posterior much in defect of transverse 

diameter; with antero-posterior much in excess of transverse diameter; 

much smaller then and situated almost wholly to the inside of it, with 
the shape of an isosceles triangle; almost as large as M^, tritubercular; 
paracone a stout cusp, much larger than the metacone; parastyle absent or 
small; protocone a stout blunt cusp situated much to the inside of and slightly 
in advance of the paracone ; P^ longer than P^ with a high main cusp, a well 
developed posterior accessory cusp and a rudimentary anterior accessory cusp 
surrounded by a strong cingulum, of which only a slight thickening represents 
the protocone of P^; P^ similar to P^ but smaller; Mj (referred mandible) 
with talonid as broad and almost as long as trigonid; strong protoconid, lower 
paraconid and still lower metaconid; talonid basin-shaped, with strong hypo- 
conid, weak entoconid and low, transversely extended hypoconulid; P4 much 
longer and broader than Mj with a high main cusp, a well developed posterior 
accessory cusp and an internal cingular shelf, anterior accessory cusp small. 

Genotype. — Dissopsalis carnifex, Pilgrim (1910, p. 64; 1914, p. 266). 

Species. —In addition to the genotype a smaller species, D. ruber, came from 
the same locality and horizon. 


Dissopsalis carnifex, Pilgrim. 

1910. Dissopsalis carnifex. Pilgrim, Rec. Oeol. Surv. Ind., XL, p. 64. 

1913. Dissopsalis carnifex. Pilgrim, Op. cit., XLIII, p. 311. 

1914. Dissopsalis carnifex. Pilgrim, Op. cit., XLIV, p. 265, PI. xxix, figs. 
1-4, 6. 

Diagnosis .—A Dissopsalis without a parastyle in P^, with a stouter and 
blunter protocone than in D. ruber and with a prominent intermediate cusp 

4 A 
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connecting it to the nietacone ; with diastemata between and and between 
P^ and P^. 

Holotype .— The right maxilla with M^-P^ described and figured by Pilgrim 
(1915, p. 267, PI. xxix, fig. 1 ). It is in the collection of the Geological Survey 
of India in Calcutta, regd. no. D 143. 

Referred specimens .— The left maxilla with P^ and P^ (G. S. I. no. D 144) 
figured by Pilgrim (1915, PI. xxix, figs. 2 , 2 a). 

The right P^ (G. S. I. no. D 145) figured by Pilgrim (1915, PI. xxix, figs. 4, 

4a). 

The right P^ (G. S. I. no. D 146) figured by Pilgrim (1916, PI. xxix, 

fig. 3). 

The left mandibular ramus with P 4 and Mj (G. S. I. no. D 142) described 
and figured by Pilgrim (1915, p. 274, PI. xxix, figs. 6, 6a, 6b). 

Locality ,—The holotype and the referred specimens were collected at Chinji, 
Salt Range. 

Horizon .—The Chinji stage of the Lower Siwaliks. 

Remarks.—Tice holotype and the referred specimens have been fully de¬ 
scribed already by myself (Pilgrim 1915, pp. 265-279) and their probable affinities 
indicated. Nothing more need be added here. Matthew (1929, p. 467) men¬ 
tions the existence of a specimen (? a skull) which was collected at Chinji by 
Bamum Brown and which is in the collection of the American Museum of Natural 
History in New York. This is as yet undescribed, but I gather that it supports 
the conclusions to which I was led by my study of the holotype and the referred 
specimens of D. carnifex and D. rvber. 


Dissopsalis eubee, Pilgrim. 

1910. Dissopsalis ruber, Pilgrim, Rec. Geol. Surv. Ind., XL, p. 64. 

1914. Dissopsalis ruber. Pilgrim, Op. cit., XLIV, pp. 268, 273, PI. xxix, figs. 5, 5a, 
7, 7a. 

Diagnosis .— A Dissopsalis of somewhat smaller size than D. carnifex ; P^ 
with a distinct parastyle, protocone smaller and more pointed, not connected 
to the metacone by any intermediate cusp ; P^ with a more pronounced, almost 
cusp-like thickening of the cingulum on the postero-internal margin of the tooth ; 
no diastemata between P^ and P^ nor between P^ and P^. 

Holotype .— The left maxilla with M^ and the broken M^ described and, 
figured by Pilgrim (1914, p. 268, PI. xxix, fig. 5). It is in the collection of the 
Geological Survey of India in Calcutta regd. no. D 147. 

Referred specimen .— A left maxilla (G. S. I. no. D 148) with P^-P^ from 
Chinji, described and figured by Pilgrim (1914, p. 273, PI. xxix, fig. 7, 7a). 

Locality. —Chinji, Salt Range. 

Horizon .—The Chinji stage of the Lower Siwaliks. 

Remarks .—Both the holotype and the referred maxilla have been fully de¬ 
scribed by myself. The former differs only in size from the species Dissopsalis 
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carnifex, but if as seems likely G. S. 1. no. D 148 also belongs to the same 
species, the absence of diastemata between the premolars, the presence of a 
parastyle in P* and the more pointed and more median protocone are important 
distinguishing features. The only doubt is as to whether these are not of 
generic importance. Considering the fragmentary nature of the material of both 
species of Dissopsalis, generic separation does not seem to be warranted. Possibly 
the undescribed skull in the American Museum, New York may settle various 
points of the structure more satisfactorily. 


Sub-order : ARCTOIDEA, Winge. 

Diagnosis. —Carnivora with tympanic dish-shaped, furnishing the entire outer 
wall of the auditory bulla; bulla either with a septum, or chambered or cellular; 
carotid canal long; maxillo-turbinal large, branching, excluding the naso-turbinal 
and the upper ethmo-turbinal from the anterior nasal opening; os penis large; 
claws not retractile (except in Ailurus) (Weber 1928). 


Family : CANIDM. 

Diagnosis. —Arctoidea with a moderately high skull; brain-case not expanded; 
auditory bulla originally small, remote from the paroccipital process; this con¬ 
dition retained in the Amphicyoninee but on other lines bulla becoming 
enlarged, inflated and brought into contact with the paroccipital process; 
alisphenoid canal present; dental formula - f: 1 : li ^( 4 ).a ~ ; P^ elongate, protocone 
prominent in early genera, later much reduced; 3- or 4- tubercular, often 

with intermediate cusps, always broader than long, becoming progressively larger 
along many lines; similar, only very exceptionally lost; present in 
some early genera and in most of the Amphicyoninae, lost later; Mj with 
metaconid strong in primitive genera and in the Amphicyoninae, progressively 
weaker along other lines; talonid with trenchant hypoconid, entoconid present 
either as a ridge, shelf or tubercles in the early genera and retained on most 
lines but lost in Cyon, Icticyon and their allies; Mg long; Mg only excep¬ 
tionally lost in some highly specialised genera; digitigrade ; primitive members 
with five digits, later forms with first digit both in manus and pes reduced. 


Sub-family : AMPHICYONIN^. 

Diagnosis. —Canidae, with auditory bulla small, little inflated, remote from 
the paroccipital process; mastoid process prominent and broad; molars pro¬ 
gressively enlarged, premolars and carnassials progressively reduced ; upper molar® 
tritubercular, with broad postero-intemal shelf ; M® and Mg generally present but 
lost in advanced members; with progressively reduced protocone; Mj 
generally with metaconid, talonid crested not bicuspid. Mg with talonid crested 
not basin-shaped ; limb bones massive ; humerus with an entepicondylar foramen; 
manus and pes 6-dactyl. 
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Measurements of Indian Amfhicyoninas. 
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Genus : Amphicyon, Lartet. 

1836. Amphicyon Lartet, BuU. Soc. geol. France, VII, p. 219. 

Diagnosis. —Amphicyoninse with long skull; occiput narrow ; muzzle elon¬ 
gated ; anterior premolars slightly reduced and separated from one another; 

reduced as compared with the molars, with protocone far forward, parastyle 
weak or absent; and large, sub-triangular ; only slightly smaller than 
Ml; M® always present but small; Mj and Mg slender, Mj with strong 
metaconid, hypoconid crested, with a broad entoconid shelf; Mg always present. 

Genotype.—Amphicyon major Blainville (1841, Osteographie, Subursus, Pis. xiv, 
xv), from the Vindobonian of Sansan. 

Remarks. —Various species have been referred from time to time to this 
genus both in Europe and America. According to Matthew (1924, p. 104) 
‘ many of these have but little in common with the type save the dental formula 
of M® and Mg. It is certain that the American Oligocene species referred here 
by Cope belong to other genera— Daphaenus and Paradaphaenus ; and it appears 
highly probable that the species from the European Oligocene would also be 

distinguished if more fully known.’ 

Matthew (1918, p. 190) was originally inclined to separate all the American 
species generically or subgenerically and established a new genus Pliocyon with 
P. medius from the lower Snake Creek stage as genotype. In 1924 (p. 106) 
from a study of a fine skull of Amphicyon amnicola, Matthew and Cook, he came 
to the conclusion that this is a synonym of A. sinapius, Matthew from the Pawnee 

Creek, Colorado and not only differs from Pliocyon medius by characters of 
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generic value but is a close ally of Amphicyon major ‘ differing from Pliocyon 
in the elongation of the muzzle, compression and spacing of the premolars, etc.> 
as well as in the presence of M®.’ Matthew (1929, p. 481) considers that ‘ A. 
giganteus is quite as likely to be Pliocyon as Amphicyon, but its generic position 
is uncertain, A. lemanensis should be compared with Daphaenodon. A. ambig- 
uus etc., of the Phosphorites need comparison with Daphaenus and Daphaenodon ; 
they are pretty surely not Amphicyon.' 

Matthew’s remarks lead one to suppose that the European material of most 
species of Amphicyon, which is available for comparison, is insufl&cient for generic 
determination. The specimens from India are undoubtedly too fragmentary to 
afford even as much scope for generic differentiation as those of Europe, so that 
they do not help in the solution of the problem. In the circumstances it does 
not seem feasible to do anything but include them under the general designation 
of Amphicyon. They all show at any rate specific differences from the described 
forms both in Europe and America, 

The occurrence of small circular teeth, which seem to be M® of an Amphi- 
cyonine, in the Chinji stage at Chinji, indicate that at least one Indian species is 
not a Pliocyon. One of these teeth is figured in PI, i, fig. 4 of the present work. 


Amphicyon pal,eindicus, Lydekker. 

(PI. I, figs. 9, 12.) 

1860. Amphicyon ep., Falconer, Palaeont. Mem., I, p. 416. 

1876. Amphicyon palaeindictts, Lydekker, Pal. Ind., (10), I, p. 84, PI. vii, fig. 5. 

1884. Amphicyon palaeindicus, Lydekker, Op. cit. II, p. 248, PI. xxxii, fig. 8. 

Diagnosis. —An Amphicyon of large size; M^ smaller than in A. major ; 
posterior border concave; antero-posterior diameter less, especially on the inner 
side ; metacone reduced ; protocone much reduced and less distinctly crescentic ; 
external cingulum less marked than in A. pithecophilus ; Mj very compressed; 
paraconid, protoconid and hypoconid almost in the same straight line; meta- 
conid small, much behind the protoconid; hypoconid high, trenchant; ento- 

conid very low and narrow, not bifid. Mg narrow, not tapering behind ; cusps 

low ; talonid slightly shorter than trigonid, but with very low cusps ; entoconid 
more distinct than in A. pithecophilus-. Mg narrow, elongate with low cusps, 
talonid as long as trigonid but narrower, 

Holotype. —The right M^ described and figured by Lydekker (1876, p. 84, 
PI. vii, fig. 5). This specimen is in Calcutta and is registered no. D 26 in the 
Geological Survey of India collection. 

Referred specimens. —A fragmentary mandible (G. S. I. nos, D 225, 226) 
showing Mj on both sides and Mg and the root of Mg on the left side, figured in 
PI. i, figs. 7, 8 of this work, collected at Chinji in the Chinji stage. 

An isolated Mg (G. S. I. no. D 229) from the Chinji stage at Chinji figured 
in PI. i, fig. 3 of the present work. This agrees in size with the base of the 
crown of Mj which is left in the ramus no. D 226. 
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Locality. —The holotype was collected by Garnett and Trotter at Kushalgarh 
on the Indus. The referred mandible (D 225, 226) came from Chinji, as also 
the isolated Mj (D 229). 

Horizon .— The exact horizon of the beds at Kushalgarh are unknown, but 
their stratigraphical position leads one to infer that they were very low down 
in the Middle Siwaliks if not actually Lower Siwalik. This is supported by the 
occurrence amongst Garnett and Trotter’s collections from Kushalgarh of a tooth 
of Listriodon pentapotamiae and Dinotherium and by the absence of typical Middle 
Siwalik species. The referred specimens certainly belong to the Chinji stage 
of the Lower Siwaliks. 

Remarks. —Matthew (1929, p. 483, fig. 19) refers to this species an M^ (G. S. I. 
no. D 155) from Chinji and a mandibular ramus (G. S. I. no. D 23) from Nurpur 
in the Kangra district, which Lydekker (1876, p. 84, PI. vii, figs. 8, 12 ; 1884, 
p. 250, PI. xxxii, fig. 5) had previously also referred to the same species. He, 
however, remarks that ‘ the M^ is very large compared to the M^ but this would 
conform to the rapid reduction in size of outer cusps in M^ from front to back, 
so that they may belong to the same species despite the apparent, incongruity. 
On the other hand the trigonid of the Nurpur Mj seems small for the large 
M^ although it registers well enough’. 

It will be shown below (page 17) that a specimen of M^ (G. S. I. no. D 
129) was collected in the same season by Vinayak Rao from the same locality 
as the M^ (D 155) described by Matthew. It cannot be asserted that they 
belong to the same individual though it is probable. In any case the M^ differs 
considerably from the holotype of A. palaeindicus, and has the same crenulations 
on the wings of the protocone, absent in A. palaeindicus, which are present in 
D 155; also its greater transverse diameter is more in accord with the M^. For these 
reasons I place them in a distinct species to which I give the name Amphicyon 
pithecophilus. 

The Nurpur ramus seems more likely to belong to the latter species than to 
A. palaeindicus (see page 19), especially as another mandible (D 225, 226) has 
been found at Chinji, which is certainly different specifically from the Nurpur 
ramus, and which is less likely to have belonged to the large M^ (D 155) on 
account of its slender teeth with lower cusps. I, therefore, provisionally refer 
this to A. palaeindicus. In this mandible Mj is as long as in A. pithecophilus, 
but is more slender and the entoconid is narrower and lower. The cingulum 
of A. shahbazi is absent. Mg differs from that tooth in A. pithecophilus in the 
fact that it does not taper posteriorly. From Mg of A. sindiensis it is dis¬ 
tinguished by the same character, and also by its greater size. It presents 
no closer resemblance to any of the European species of Amphicyon which 
approach it in size. Its measurements are included in the table on page 14. 

Amphicyon pithecophilus, sp. nov. 

(PI. II, figs. 1—4.) 

1876. Amphicyon palaeindicus, Lydekker para, Lydekker, Pal, Ind. (10), I, p. 84, PI. vii, 
figs. 8,12. 
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1884. Amphicyon palaeindicKS, Lydekker pars, Lydekker, Pal. Ini. (10), II, p. 250, PL 
zxzii, dg. 5. 

1929. Amphicyon palaeindicus, Lydekker pars, Matthew, Bull. Amer. Mus. Nat. Hist., 
pp. 482, 483, figs. 19, 20. 

Diagnosis. —An Amphicyon of large size; upper molars with crenulated wings 
to the protocone; triangular, antero-posterior diameter of outer side lesa 
than in A. giganteus, outer cusps higher and more conical than in A. major ; 
internal cingulum broad, flat, crenulated, antero-internally more developed than 
in A. major, less developed than in A. giganteus and A. shahhazi ; external 
cingulum less developed than in A. major with a small posterior cusp, but without 
a median cusp; with transverse diameter greater relative to the antero¬ 
posterior diameter than in A. giganteus or A. major ; external cingulum much 
stronger than in A. giganteus or A. major ; posterior margin very concave. 

Ml with metaconid much lower than protoconid and placed much behind 
it; talonid with hypoconid taller and more trenchant than in A. major and more 
in a line with the protoconid and paraconid, entoconid a low bifid cusp; 
slighter and more tapering behind than in A. major, with lower entoconid; 
M 3 somewhat elongate with low cusps ; talonid almost as long as trigonid. 

Holotype. —The M^ figured in PI. ii, figs. 3, 3a of the present work. It is 
in Calcutta and is registered D 129 in the collection of the Geological Survey 
of India. 

Referred specimens. —The M^ (G. S. I. no. D 165) briefly described and 
figured by Matthew (1929, pp. 482, 483, fig. 19) under the name of Amphicyon 
palaeindicus. The same specimen is figured in PI. ii, figs. 2 , 2 a of the present 
work. It was collected from the Chinji stage of Chinji in the same season 
as the holotype, and there is at any rate a possibility that it belongs to the same 
individual. 

The right mandibular ramus from Nurpur (G. S. I. no. D 23) described 
and figured by Lydekker (1876, p. 84, PI. vii, figs. 8 , 12 ; 1884, p. 260, PI. xxxii,, 
fig. 6 ) under the name of Amphicyon palaeindicus. It contains Mj and mmi. 
The middle portion of an Mi (G. S. 1. no. D 131) figured in PI. ii, figs. 1 , la of 
the present work, which seems to be identical with the Nurpur specimen was 
collected from the Chinji stage of Chinji. 

A fragment of the left ramus showing .merely the well preserved crown 
of Mg (G. S. I. no. D 130) figured in PI. ii, figs. 4, 4a, also from Chinji may be 
referred here. 

Of two specimens of M 3 , both single-rooted, from Chinji (G. S. 1. nos. D 
228 and D 229), the former, which is the larger, may be referred to this species. 
It is figured in PI. i, figs. 2 , 2 a. All the measurements are tabulated on page 14, 

Locality. —The type locality is Chinji, Salt Eange. Most of the referred 
specimens come from the same locality, except the right ramus (D 23) which 
was collected at Nurpur in the Kangra district. 

Horizon. —With the exception of the Nurpur ramus, the horizon of all the 
specimens mentioned above is known to be the Chinji stage of the Lower Siwaliks. 
The Nurpur beds from which the ramus was obtained agree in lithological character 

5 



18 


THE FOSSIL CARNIVORA OF INDIA. 


with those of Chinji (Pilgrim, 1913, pp. 268-270). They have been included in 
the ]\Iiddle Siwalik (Pilgrim, Rec. Geol. Surv. Ind., LV, p. 40 (1923)) but in any 
case seem to be on the boundary between the Lower and Middle Siwalik, so that 
the difference in age between the referred ramus and the Chinji specimens of 
Amphicyon pithecopMlus can only be trifling. 

Remarks. —The (D 129) has been chosen as the holotype in preference 

to the (D 155) because it alone can be compared with the holotype of A. 
palaeindicus (D 26). The two specimens are somewhat the same shape, but 
the transverse diameter of D 129 is greater, the outer cusps are taller, the meta¬ 
cone less reduced, the external cingulum is much stronger, the protocone has 
as prominent wings as in Amphicyon major, only they are crenulated (in D 26 
the protocone is reduced and the wings of the crescent have almost disappeared) ; 
Anally a prominent ridge descends from the summit of the protocone into the 
central hollow of the tooth, absent in D 26. The differences may to some 
extent have been accentuated by the weathering of D 26, but I cannot believe 
that they are not real. 

At the same time Matthew’s remark (1929, p. 483) that D 26 ‘is very 
notably different from M^ of A. major so that I would be rather doubtful of its 
belonging to the genus ’ may be applicable, though in a less degree, to D 129, 
the holotype of A. pithecophilus. The smaller size of M^ relative to M^ (referred) 
and the excess of the transverse over the antero-posterior diameter distinguishes 
this tooth from the corresponding ones of both the large European species as 
well as from the M^ from Pont-Levoy figured by Stehlin (1925, p. 36) and which 
he suggests may belong to the species A. aurelianensis, Mayet from the Sables 
de rOrleanais, as also the concave outline of the posterior side. The external 
cingulum is stronger than in A. giganteus and much more so than in A. major. 

As stated above (page 17), there are some grounds for supposing that the 
M^ (D 155) belongs to the same individual as the holotype, but in any case the 
crenulated wings of the protocone and the tall outer cusps render it probable 
in the highest degree that they are specifically identical. The general outline 
is triangular, but slightly less so than in M^ of A. shahhazi and still less so than 
in A. giganteus. The paracone and metacone are both strong and high, but 
the paracone is higher than the metacone. The protocone forms a much lower 
internal cusp, which is connected both with the paracone and the metacone by 
ridges containing two to three crenulations. The usual basin-shaped hollow 
is thus produced between the three main cusps. A broad, flat, crenulated 
cingulum exists on the inside, and half way round the posterior margin, being 
especially prominent at the postero-internal angle. On the outer half of the 
posterior margin it dies away entirely, and on the anterior margin is only 
faintly indicated. Externally there is a faint cingulum culminating in a minute 
cusp at the postero-external base of the metacone. 

This tooth is smaller than M^ in A. giganteus of the Sables de I’Orleanais, 
but is approximately the same size as in A. major of Sansan. It agrees with 
the latter in the postero-internal development of the cingulum, whereas in A. 
shahhazi of the Bugti Hills and A. giganteus the cingulum is less flat and extends 
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with sJigFtly diminislied force all round the anterior side, joining up with the 
external cingulum. In A. shahbazi, instead of the cingulum passing up into the 
protocone a sort of furrow separates them. The weaker external cingulum 

also distinguishes in A. shahbazi from A. pithecophUus. Differences from 

A. major are : (1) in. A. major a cingulum is altogether absent from the anterior 

side, while it can be faintly distinguished in A. pithecophUus ; (2) the external 

cingulum is less strong in A. pithecophUus than in A. major, there being no median 
cusp, while on the other hand the posterior cingular cusp of A. pithecophUus 
is not present in A. major ; (3) the ridges connecting the' protocone to the 

outer cusps in A. major lack the crenulations which are so marked in A. pithe- 

cophilus. 

Lower dentition. —The immature right mandibular ramus from Nurpur (D 23), 
was described and figured by Lydekker (1876, p. 84, PL vii, figs. 8, 12 ; 1884, 
p. 250, PI. xxxii, figs. 5, 5a), who provisionally referred it to the same species 
as the from Kushalgarh, the holotype of Amphicyon palaeindicus. Matthew 
(1929, p. 483) remarks that the trigonid of Mi seems small for the large M^. 
I am inclined to think that of the two Amphicyonine mandibles known to us 
from the Chinji stage, the Nurpur one as the larger and more robust one with 
higher hypoconid is more likely to go with the holotype M^ and the referred 
M^ of A. pithecophUus than with the smaller M^ of Amphicyon palaeindicus. 

It may be noted that a fragmentary Mi (D 131) figured in PI. i, figs. 1, la of 
the present work has been found at Chinji. It seems to be identical with Mi 
in the Nurpur ramus. 

The Ml is approximately the same size as m A. major, but the hypoconid 
is taller, more trenchant, and stands more nearly in the same line as the cusps 
of the trigonid, which form a more open angle than in either of the European 
species or than in A. shahbazi. The entoconid is a low, bifid cusp, whereas 
the typical A. major has a single broad cusp. I have, however, seen a specimen 
in the Paris Museum referred to A. major, in which the entoconid is also bifid. 
In A. aurelianensis Mayet (Mayet 1908, p. 214), which is not at all inferior in 
size to the Indian specimen, the metaconid of Mi is lower. Mi in A. 
shahbazi differs by the entoconid being merely a flat shelf with a crenulated 
edge and a more marked external cingulum. A. giganteus differs from A. 
pithecophUus in precisely the same way as A. shahbazi, except that the external 
cingulum is even less strong than in A. shahbazi. 

A fragmentary left ramus (6. S. 1. no. D 130) figured in PI. ii, figs. 4, 4a 
of the present work has been found at Chinji. It shows merely the well pre¬ 
served crown of Mg, which agrees well in size both with the Nurpur Mi as well 
as ■with the Mg of A. aurelianensis the size of which is known by its alveoli. 
It is smaller than the M 2 of A. major and is proportionately more slender ; more¬ 
over it tapers sensibly behind, and the entoconid appears to be flatter. Lydekker 
(1884, p. 251, PI. xxxii, fig. 4) has referred to this species a right ramus (G. S. I. 
no. D 25) from the Karalial horizon of Sind. Mg in this ramus shows much 
the same features as the Chinji Mg, but it tapers even more posteriorly as shown 
by the more oblique position of the hypoconid ; it is also considerably smaller. 

5 A 
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Moreover the alveoli of Mg show that this was a double-rooted tooth unlike 
any specimens of Mg found at Chinji. On account of these differences I am 
inclined to separate it specifically from A. pithecophilus under the name of A. 
sindiensis. It was probably a direct ancestor of that species. 

The inner half of an collected by Mr. C. Forster Cooper in the Gaj 

series of the Bugti Hills (Br. Mus. no. 104'97) is figured by Matthew (1929, pi 

482, fig. 18). It certainly resembles very closely the corresponding part of 

A. pithecopMlus, and may belong to a closely allied or ancestral species, but 
without more material it is difficult to draw any conclusions of real value. 

The only three European species with which A. pithecopMlus can be com¬ 
pared are A. major, A. giganteus and A. aurelianensis. In size it agrees most 
nearly with A. aurelianensis, but much the same difference of structure exist 
in relation to that species so far as it is known, as in the case of A, major, which 
approaches it next nearly. The most striking difference is found in M^, one 

specimen of whibh is fortimately the type, since it is by no means certain that 
all the specimens described above belong to one and the same species. 

Cooper (1923, p. 259) has referred to the same species as the Nurpur ramus 
(D 23) an Mj from the Graj horizon of the Bugti Hills which, however, seems to 
differ in many details of structure, so that I have decided to separate it under 
the name of A. coopen (page 23). Its much earlier horizon also militates against 
specific identity. 

Amphicyon shahbazi. Pilgrim. 

(PI. I, fig. 10 : PI. II, fig. 6 ; PI. Ill, fig. 1.)^ 

1912. Cephaloga^.e shahbazi, Pilgrim, Pal. Ind., N. S., IV, Mem. 2, p. 11, PI. iii, figs. 1, 2. 

1912. Amphicyon sp. cf. major, Pilgrim, Ibid., p. 10, PI. i, fig. 4. 

1912. Pterodon, sp.. Pilgrim, Ibid., p. 9, PI. i, fig. 2. 

1913. Amphicyon shahbazi, Pilgrim, Rec. Geol. Surv. Ind., XLIII, p. 75. 

Diagnosis. —An Amphicyon of slightly smaller size than A. pithecophilus ; 
M^ with antero-posterior diameter of outer side greater than in A. pithecophilus, 
with lower and more compressed outer cusps ; internal cingulum ridge-like, sepa¬ 
rated by a furrow from the protocone, extending right round to the anterior 
side of the tooth ; external cingulum present, but weaker than in A. pithecophilus 
or A. major ; mandible rather short, deep and stout, with anterior premolars less 
reduced than in A. sinapius and rather crowded ; Mj stouter than in A. pitheco¬ 
philus ; paraconid more oblique ; hypoconid lower and more external; entoconid 
shelf broader ; strong external cingulum; M, shorter than in A. pithecophilus 
and A. major ; paraconid present; metaconid smaller; hypoconid higher than 
in A. major ; talonid more basined with a crested entoconid ; Mg shorter and 
more rounded than in A. major. 

■ Holotype. —The right mandibular ramus described and figured by Pilgrim 
(1912, p. 11, PI. iii, fig. 1) under the name of Cephalogale shahbazi and sub¬ 
sequently referred to the genus Amphicyon (Pilgrim 1913, p. 74). This is in 
Calcutta, G. S. I. regd. no. D 110. 

Referred specimens. —The right mandibular ramus (G. S. I. no. D 111) 
containing the hinder part of Mj, Mg and the alveolus of Mg, described and 
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figured by Pilgrim (1912, p. 11, PI. iii, figs. 2, 2a) under the name of Cephalogale 
shahbazi and subsequently referred to the genus Amphicyon (Pilgrim, 1913, p. 74). 

The (G. S. I. no. D 113) described and figured by Pilgrim (1912, p. 10, 
PI. i, fig. 4) under the name of Amphicyon sp. cf. major and subsequently referred 
(Pilgrim 1913, p. 75) to Amphicyon shahbazi. This is refigured in the present 
work (PI. ii, figs. 6, 6a). 

The right maxilla (G. S. I. no. D 108) containing P^ and the broken ^oots 
or alveoli of M^, described and figured by Pilgrim (1912, p. 9, PI. i, fig. 2) under 
the name of Pterodon sp. This specimen is refigured in the present work (PI. 
i, fig. 10). Its dimensions are included with those of the holotype and others of 
the referred specimens in the table on page 14. 

An Ml (G. S. I. no. D 247) from the Lower Murree stage, 3| miles north 
of Basal, Attock district is figured in the present work (PI. iii, fig. 1). 

Several imperfect mandibular fragments from the Gaj horizon of the Bugti 
Hills have been described and figured by Cooper (1923, pp. 261, 262) under this 
name. These vary slightly in size and character, but except for the one (Br. 
Mus. no. M 12341) figured by Cooper (1923, p. 260, fig. iB) under the name of 
Amphicyon palaeindicus, all of them have been referred to A. shahbazi. Br. 
Mus. no. M 12341 is in the present work made the type of a new species Amphi¬ 
cyon cooperi. The remainder are not considered by Matthew (1929, p. 485) as 
likely to be all the same species, but ‘ are all rather nearly related ’. With the 
exception of the holotype of A. cooperi it seems advisable to follow Matthew’s 
example and group them all provisionally under the designation of .4. shahbazi. 

Locality. —The holotype and most of the referred specimens cpme from the 
Bugti Hills, Baluchistan. G. S. I. no. D 247 is the only one from a different 
locality, this having been collected 3J miles north of Basal in the extreme 
north of the Salt Range area. 

Horizon. —The Bugti stage of the Gaj series, believed to be the equivalent 
of the Fatehjang or lowest stage of the Murree series in. the Salt Range, from which 
G. S. I. no. D 247 was collected. 

Remarks. —The holotype, which was described and figured by myself (Pil¬ 
grim 1912, p. 11, PI. iii, fig. 1) is the most complete mandible of the species known. 
The preservation of M^ and Mo, it is true, leaves much to be desired, but its de¬ 
ficiencies in regard to this are amply supplied by the right ramus (G. S. I. no. 
D 111) which was figured in the same work (PL iii, figs. 2, 2a) and by the Mj 

figured by Cooper (1923, p. 260) from the same beds. It was the latter specimen 

which caused me to reject my first attribution of the species to Cephalogale 

(Pilgrim 1913, p. 75). It cannot be reasonably doubted that both of these belong 
to the same species as the holotype. 

The species is characterised so far as concerns the mandible by the relative 
shortness and great depth of the ramus, its massive structure, the stoutness of 
both molars and premolars, the unreduced premolars and their rather crowded 
position in the jaw., with only a short diastema behind the canine. In size it 
probably did not differ greatly from Amphicyon major, though it must have 

been a more robust animal, and in all the characters mentioned above it differs 


22 


THE FOSSIL CAKNIVOKA OF INDIA. 


markedly from the Sansan species, and it may well belong to another genus 
than Amphicyon, though it does not at present seem desirable to take the 
course of making for it a new genus. It does not seem any nearer to the 
genus Pliocyon. The mandible of the genotype of Pliocyon, P. medius, is 

unknown, but if Matthew (1924, p. 113) is right in assigning the species 

Dinocyon gidleyi, Matthew (1902, p. 129) to the genus Pliocyon, then the pre¬ 
molar series of the latter is very much more reduced, although the jaw is no 

shorter through the presence of diastemata between the teeth. As Matthew 
(1929, p. 483) has suggested, the resemblance to Amphicyon frendens seems to be 
closer in regard to the size and spacing of the premolars, but apparently in 
that species the entoconid in both Mj^ and Mg is less broad than in the Bugti 
species. 

I am imperfectly acquainted with the mandible of Amphicyon giganteus, 
but if the upper molar (G. S. I. no. D 113) figured by Pilgrim (1912, PI. 
i, fig. 4) and refigured in the present work (PL ii, fig. 6) is correctly attributed 
to the species A. shahbazi, then its structure approximates more nearly to 
that of the corresponding tooth of A. giganteus than of A. major. In size it 
falls behind the European species from Avarez and the Sables de I’Orleanais but 
the fact that the cingulum continues right round the tooth constitutes a difference 
from A. major, which according to Mayet (1908, p. 213) is equally shown by A. 
giganteus. The external cingulum, which is strong in A. major, but is scarcely 
indicated in A. giganteus, is present in A. shahbazi though less strong than in 
A. major. Mj^ has an equally close resemblance to the corresponding tooth of 
A. giganteus. An internal crenulate cingulum passes round into an external 
cingulum which is, however, stronger in the Bugti tooth. The entoconid is 
lower both in A. shahbazi and in A. giganteus than in A. major. The Bugti 
tooth is rather more slender than that of the Sables de I’Orleanais species and the 
paraconid is slightly longer. No comparison is possible with M^, since this tooth 
is unknown in A. shahbazi. 

The maxilla (G. S. I. no. D 108) is extremely likely to belong to the species 
A. shahbazi. The P^, which is the only tooth preserved, is precisely the same 

length as that of the maxilla of A. major figured by Blainville (Subursus, PI. xiv), 

but it is rather stouter, which accords with the teeth in the holotype of A. shah¬ 
bazi. The protocone has just the shape, the very forward position and the smalj 
inward extension, which we find in Amphicyon. In the figure the parastyle 
seems to be more distinct than is actually the case. It is not represented by any 
definite cusp any more than is the case in A. major, but the base of the crown 
just in front of the broken outline of the paracone is somewhat expanded to form 
a kind of cingulum, which does not, however, reach as far forward as the protocone. 
There is also a slight internal cingulum. The three roots of M^ are in part visible 
forming a triangle of which both the size and the outline correspond very well 
with the isolated M^ (G. S. I. no. D 113) figured in PI. ii, fig. 6. I am not ac¬ 
quainted with the corresponding P^ of A. giganteus. Since the available material 
of both the Indian and the European species is too inadequate for a full com¬ 
parison, the exact degree of relationship of the two species must remain in doubt 



THE FOSSIL CAENIVOEA OF INDIA. 


23 


Amphicyon cooperIj sp. nov. 

1923. Am'phicyon palaeindicus, Cooper, Ann. Mag. Nat. Hist., London, (9), XII, p. 259, 
text fig. I B. 

1929. Amphicyon a£E. palaeindicus ? Matthew, Bull. Amer. Mus. Nat. Hist., LVI, p. 484. 

Diagnosis. —An Amphicyon of large size ; with paraconid more oblique 
than in A. pithecophilus, taller, longer and stronger; metaconid less robust; 
hypoconid lower and less trenchant; entoconid shelf with a bifid cusp but broader ; 
posterior end with a rather square outline; no external cingulum. 

Holotype. —The Mj described and figured by Cooper (1923, p. 259, text fig. 
1 B) under the name of Amphicyon palaeindicus. This is in the British Museum 
regd. no. M 12341. 

Locality. —^The Bugti Hills, Baluchistan. 

Horizon. —The Bugti stage of the Gaj series. 

Remarks. —The holotype was referred by Cooper to the same species as the 
Nurpur ramus (G. S. I. no. D 23), classed in this work as A. pithecophilus, mainly 
because of the bifid entoconid. There are, however, so many differences between 
the two specimens of Mj, that, considering how little the various species of Am¬ 
phicyon differ from one another in regard to the structure of this tooth, I think 
that these differences must be regarded as specific. The bifid entoconid is 
perhaps only an individual variation, since although this cusp is not bifid in 
the typical A. major, I have seen a specimen of this species in Paris, in which 
the structure of the entoconid of Mj exactly reproduces that of the Nurpur and 
Bugti teeth. In fact in spite of Matthew’s opinion (1929, p. 484) it seems to me 
that this tooth more nearly resembles the corresponding one of A. shahhazi 
than of A. pithecophilus, except for the absence of an external cingulum. It 
is even possible that it may be only a variety of A. shahhazi. 

Amphicyon sindiensis, sp. nov. 

1884. ? Amphicyon palaeindicus, pars Lydekker, Pal. Ind., (10), II, p. 251, PI. xxxii, fig. 4. 

Diagnosis. —An Amphicyon with Mg considerably smaller than in A. pithe¬ 
cophilus, elongated but narrower behind than in front; Mg double-rooted, elon¬ 
gated. 

Holotype. —The right mandibular ramus containing Mg and the alveolus of 
Mg described and figured by Lydekker (1884, p. 251, PI. xxxii, fig. 4) and pro¬ 
visionally referred by him to Amphicyon palaeindicus. It is in the collection of 
the Geological Survey of India in Calcutta regd. no. D 25. 

Locality. —Sind. 

Horizon .— Probably from the basal beds of the Lower Manchhar series, 
which belong to the Kamlial or lowest stage of the Lower Siwaliks. 

Remarks. —Lydekker had hardly any other course open to him than to refer 
the holotype provisionally to the species A. palaeindicus. At that time the only 
other Amphicyonine mandible known from India was the Nurpur ramus, in 
which there was nothing to show what was the size or shape of Mg or M 3 . Now, 
however, we are acquainted with a mandible from Chinji containing Mg (G. S. 
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I. nos. D. 225, 226) as well as with isolated specimens of Mg and Mg from the 
Chinji stage, found in localities, which have yielded specimens of Mj appa¬ 
rently identical with that in the Nurpur ramus and also upper molars which have 
been taken as the types of Amphicyon pithecophilns. There is little doubt that 
the Sind Mg is not identical with the specimens of Mg from Chinji figured in 
PI. i, fig. 9 ; PI. ii, figs. 4 and 5, as it is considerably smaller, although in other 
respects it is not unlike the one figured in PL ii, fig. 4 (G. S. I. no. D 130). 
Further there are specimens of Mg from Chinji (G. S. I. nos. D 228 and 229) 
which have only a single root, unlike the Sind specimen which is double-rooted. 
The corresponding tooth in Amphicyon major and giganteus as well as in A. shah- 
bazi was small and single-rooted. Mayet (1908, p. 216), observes that Mg in 
Amphicyon aurelianensis from the Sables de I’Orleanais was probably double-rooted. 
It is larger than the Sind one, but further comparisons are impossible as the 
actual teeth are not preserved in Mayet’s type mandible. The posterior tapering 
of the Sind Mg distinguishes it from European species, which agree with it in 
size. It is not impossible that it may be a small race of Amphicyon aurdianensis, 
but in the absence of additional evidence it seems better to distinguish the Sind 
species by provisionally giving it a specific name of its own. The length of the 
alveolus of Mg in the Sind specimen is 13 mm. while the length of Mg is 19*9 mm. 

Genus : Arctamphicyon, nov. 

Diagnosis. —Amphicyoninse with transversely extended upper molars, but 
with inner border of M’- only slightly shorter than outer border; crown lower 
and more flattened than in Amphicyon, with all the cusps lower; paracone much 
stronger than metacone; inner cingulum crenulated, very broad and just as 
strongly developed on the anterior as on the posterior side, continuing in an 
outward direction so as almost to join up with the external cingulum; external 
cingulum strong; M^ smaller than M^, with more reduced metacone and with 
internal cingulum much less strongly developed and forming more of a rim at 
the edge of the crown, but otherwise resembling it. 

Genotype.—Amphicyon lydekkeri^ Pilgrim (1910, pp. 64, 199). 


Arctamphicyon lydekkeri, Pilgrim. 

(Plate II, figs. 7, 8.) 

1910. Amphicyon lydekkeri. Pilgrim, Rec. Geol. Surv. Ind., XL, pp. 64, 199. 

1929. Amphicyon lydekkeri, Pilgrim, Matthew, Bull. Amer. Mus. Nat. Hist., LVI,- 
p. 481, text fig. 18. 

Diagnosis. —This is the only species known and the diagnosis is that of the 
genus. 

Holotype .— The upper molar, believed to be M^, briefly described by " Pilgrim 
(1910, p. 199) and more fully described and figured by Matthew (1929, p. 481, 
text tig. 18). This is figured in PI. ii, fig. 7 of the present work. It is in Calcutta 
G. S. I. regd. no. D. 133. 
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Referred specimen .—A second upper molar (G. S. I. no. D 134), believed 
to be figured in PI. ii, fig. 8. 

Locality. —Near the village of Padhri, which adjoins that of Hasnot, 
S^t Eange. Both specimens are believed to have been found in the same 
spot. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —Matthew observes (1929, p. 481) ‘ the cast of the type is actually 
that of M^’. If the holotype be viewed as an isolated specimen there is no 
doubt that Matthew’s opinion could only be regarded as correct. Both the 
specimens are, however, believed to have been found in the same spot, and 
this is borne out by their identical colour and state of fossilisation. The smaller 

size and less advanced stage of wear of D 134 would correspond to a more back¬ 

ward position in the maxilla than D 133, so that the circumstances point to the 
teeth in quesjtion being M^ and M^ of one and the same individual, which is the 
view adopted here. The possibility can, however, by no means be excluded 
that their supposed association and state of wear are due to chance, and that they 
are both of them M^ of Amphicyonines. In that case they must belong to 
two different species, both of them more closely allied to the genus Amphicyon 
than would be the case if we regard the teeth as M^ and M^ of the same individual. 
Even in that case it is likely, as Matthew points out, that they are generically 
different from Amphicyon, but according to the view taken here, the ursoid 

resemblances are still more marked. 

The great excess of the transverse over the antero-posterior diameter, the 

broad internal cingulum and the crescentic wings of the protocone are charac¬ 
ters of the Amphicyoninse which are not possessed either by Dinocyon or any 
member of the Hemicyoninse, although they approach them in some degree. 
The holotype, which is much smaller than M^ of A. major, A. pithecophilus 
or A. shahhazi, is quadrangular, not triangular as in all known species of Amphi¬ 
cyon, the inner border being only slightly shorter than the outer border. 
Amphicyon frendens Matthew seems to approach this condition more nearly than 
other species of Amphicyon. It is, however, more characteristic of Hemicyon and 
Agriotherium ; in these genera, however, the internal lengthening of the tooth is 
due to the extension of the internal cusps in an antero-posterior direction rather 
than of the cingulum as is the case in the Padhri tooth. The paracone and 
metacone are both low cusps, the paracone being much stouter than the metacone. 
The protocone is a low conical cusp connected with the outer cusps by ridges, 
which are much worn. The space between these ridges is not strongly concave as 
in A. pithecophilus and most other species of Amphicyon, but is almost flat. The 
whole inner margin of the tooth is surrounded by a broad crenulated cingulum 
on to which some two or three ridges run down from the summit of the protocone. 
In Amphicyon on the contrary the cingulum is much more developed on the 
postero-internal corner and often dies away altogether on the anterior comes. 
The cingulum continues practically all along both anterior and posterior margina 
and unites with the external cingulum. This is also extremely strong, especially 
at the two corners. 
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The smaller of the two teeth (D 134), if it were as much worn as the holo- 
type, would probably be almost identical with it, except for its smaller size, the 
weaker metacone and the narrower internal cingulum which is somewhat lees 
flat than in the holotype and forms more of a rim at the edge of the crown. Its 
unworn crown permits the wings, which connect the protocone to the outer cusps, 
to be well seen. A weak additional ridge runs from the summit of the protocone 
to the centre of the tooth. The dimensions of both specimens are in the table 
on page 14. 

Genus : Vishnucyon, nov. 

Diagnosis. —Amphicyoninae of small size ; triangular in shape, approxi¬ 
mately equilateral; external antero-posterior diameter great; transverse only 
slightly exceeding antero-posterior diameter; internal cingulum rather prominent, 
chiefly developed at the postero-internal corner ; external cingulum variably de¬ 
veloped ; paracone rather high; metacone much lower; protocone well marked 
but rather low with low, slightly crenulated wings, connecting it to the outer 
cusps; no hypocone; sub-rectangular in shape; much smaller than ; 
antero-posterior diameter only half that of ; transverse diameter more 
than half as large again as the antero-posterior diameter; internal cingulum 
well developed, equally on the anterior and posterior corners ; external cingulum 
absent; outer cusps much reduced in height; metacone much smaller than 
paracone ; protocone well marked but low, connected by faintly indicated wings 
to the outer cusps; with antero-posterior diameter considerably less than that 
of the united and ; protocone extremely weak, reduced to a minute cusp ; 
no parastyle; paracone and metacone fairly high, sub-equal trenchant blades. 

Genotype.—Vishnucyon chinjiensis, sp. nov. described below and flgured in 
PI. ii, flgs. 9, 9a, 96 of the present work. 

Vishnucyon chinjiensis, sp. nov. 

(Plate I, flg. 4 ; PI. II, flg. 9.) 

Diagnosis. —This is the only species known and the diagnosis is that of the 
genus. 

Holotype. —The left maxilla containing and flgured in PL ii, flgs. 9, 
96 of the present work and in the collection of the Geological Survey of India 
in Calcutta regd. no. D 123. 

Referred specimens. —It is believed that another fragment of a left maxilla 
containing P^ (G. S. I. no. D 127), collected at Chinji by Vinayak Eao in the 
same season as the holotype, belongs to the same maxilla as the latter. It is 
not known for certain now whether they came from the same spot or not, but 
this is assumed to be the case since I And, on clearing both the fragments of the 
matrix which covered the fractured surfaces, that they flt precisely into one 
another, but not quite cleanly. Since the line of fracture contains a right angle, 
the flt cannot be passed over as a mere coincidence. Consequently it is almost 
certain that the two fragments belong to the same individual though slight 
doubt on the point is admissible. In any case the inner wall of the alveolus of 
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the hinder root of which is present in the type fragment, shows that the posi¬ 
tion of the three teeth is as represented in the figure (PI. ii, fig. 9). An isolated 
right from the same horizon and locality (Br. Mus. no. M 12970), though 
very slightly larger than the type, undoubtedly belongs to the same species. 

Locality. —Chinji, Salt Range. 

Horizon .—The Chinji stage of the Lower Siwaliks. 

Description .—The dimensions of all the teeth in the maxilla are included in 
the table on page 14. is a triangular tooth, almost equilateral in shape. It has 
an Amphicyonoid configuration of the crown, but the antero-posterior diameter 
along the external border is very much greater in proportion to the breadth 
than in any one of the Amphicyoninae known. The paracone is rather high; 
the metacone almost as stout, but little more than half the height of the paracone. 
The protocone is well developed, but much lower than either of the other two main 
cusps ; connected by two low ridges to the lateral edges of the outer cusps; both 
these ridges are slightly crenulated. An internal cingulum, rounded, and sep¬ 
arated by a furrow from the protocone, fairly strong at the postero-internal 
corner, continues half way along the anterior and the posterior margins, but is 
absent for the outer half. External cingulum represented on the holotype 
midway between the paracone and metacone, but absent on the second specimen 
of (Br. Mus. no. M 12970) except for a very faint swelling. 

much smaller than ; almost rectangular in outline ; paracone long and 
low; metacone distinctly indicated, conical, a little lower and much smaller 
than the paracone ; protocone well-marked but low, connected by faintly indic¬ 
ated ridges to the outer cusps. Internal cingulum, strong, rounded, separated 
by a furrow from the protocone, not confined to the postero-internal corner 
but continuing right round the inside of the tooth and dying away half way 
along the anterior and posterior margins. External cingulum practically 
absent. is not much longer than M^. Metacone with a cutting edge, as 
long as the paracone but less stout. Protocone represented by a minute cusp on 
the antero-internal base of the paracone, continued into a cingulum all along 
the internal margin. There is also a slight external cingulum. 

It is not quite certain whether M® was present or not. There is no sign of 
any root or alveolus in the portion of the maxilla posterior to Mg, nor is there 
any facet of pressure on the hinder edge of M^. The margin of the maxilla is, 
however, broken away in great part, so that the evidence against its presence 
is unsatisfactory. On the other hand an isolated tooth from Chinji (G. S. I. 
no. D 230) figured in PI. i, figs. 4,4o which seems to be an Amphicyonoid M® is prob¬ 
ably too small for any of the species of Amphicyon, but might belong to the 
present species. This is approximately circular in shape, with a low crown 
consisting of an inflated rim flattening somewhat on the upper surface and en¬ 
closing a circular cavity. Here and there the edge of the rim bounding the 
cavity is slightly indented. 

Comparisons .—That the specimens belong to one of the Canidse is evident. 
The indications which might lead us to place it in one of the sub-families rather 
than another are, however, conflicting. The small antero-posterior diameter of 
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relative to that of and is a character which the species shares with the 
Amphicyoninee and the Canines. Such a reduction of is not known in any 
member of the Lycaoninse. On the other hand the small size of and the 
great external diameter of M^, almost equal to the transverse diameter of the same 
tooth militate against the inclusion of the species among the Amphicyoninae. 
In Amphicyon amhiguus, where is small and M® absent, the transverse diameter 
is as great as in other species of Amphicyon. PseudampMcyon lupinus approaches 
this species somewhat in the reduction of but the strong external cingulum gives 
the molars of that species quite a difierent appearance, while the small protocone 
in P^ of the Indian form is quite unlike the large one of PseudampMcyon lupinus. 
Even in the advanced and rather aberrant Amphicyonine genus Simocyon {see 
Pilgrim 1931, p. 8), in which is lost and P^ is less reduced relatively to the 
upper molars than in other members of the Amphicyoninae, the greater trans¬ 
verse diameter of the upper molars is an Amphicyonine character which the Indian 
fossil form does not exhibit. P^ is also very difierent in Simocyon, because of 
the strong parastyle (absent in Metarcios) and the well developed protocone. 

Both in the reduction of as well as of P^ a resemblance to the Caninae 
may be traced, but the absence of a postero-internal cusp (hypocone) in 
distinguishes it from that sub-family. Further in no member of it is the antero¬ 
posterior diameter of so great as in the Indian fossil. 

Except for the great reduction in length of P^ relative to the molars, it is 
possible that a closer alliance might be found in the modern genus Cyon, and 
the John Day Lower Miocene genus Temnocyon, which Wortman and Matthew 
(1899, p. 115) consider to be on the ancestral line of Cyon. The reduction of 
M^ is about the same in Temnocyon and the Indian fossil species ; in Cyon it is 
much more advanced. On the other hand the external antero-posterior diameter 
of M^ is greater in the Indian fossil species than in Temnocyon, producing a trian¬ 
gular instead of a rectangular shape ; in Cyon this dimension is even greater, but 
the transverse diameter is relatively much less, chiefly because in the living form 
the internal cingulum is absent, though as well developed in Temnocyon as in 
the Chinji species. In Temnocyon there is also a strong external cingulum of 
which the Indian fossil shows little trace. As remarked above P^ is more reduced 
in the latter than in either of the genera with which I have compared it, but it 
bears a closer resemblance to Cyon because of the small protocone, though this is 
even smaller than in Cyon. 

A palate and mandible were described by Matthew (1902, p. 285) from 
the Upper Miocene of Colorado under the designation of \Cyon or Icticyon sp. 
These contain only the milk dentition, but Matthew suggested that the species 
may represent an intermediate stage between Temnocyon and Cyon. In the 
event of further material becoming available, a comparison of this form with 
the Chinji genus might be profitable. 

It seems evident from the characters which are shown by our specimen 
that it differs generically from any Canid form with which I am acquainted, but 
through our regrettable ignorance of the characters of the skull and the lower 
dentition, we receive no help in attempting to reconcile the conflicting evidence 
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derived from the upper camassial and the two molars, which are alone known. I 
am inclined to lay more stress on the general shape of and the reduction of 
than on the Lycaonine features which I have shown that it possesses, so that 
I provisionally class the genus Vishnucyon (the name by which I propose that it 
should be known) amongst the Amphicyoninse, but whether it be genetically 
related to that sub-family or to the Lycaoninae, it seems certain that like Simo- 
cyon it represents a very aberrant stock which had its roots far back at a time 
when the Canid sub-families were less differentiated than they became later. 

Metarctos (?) (or an allied genus) bugtiensis (Cooper). 

1923. Oephcdogale, bugtiensis. Cooper, Ann. Mag. Nat. Hist. London, (9), XII, p. 262 text fig. 2» 
Holotype. —The left maxilla containing the broken P®, P^, and M®, des¬ 
cribed and figured by Cooper (1923, p. 262, fig. 2). It is in the British Museum 
regd. no. M 12338. 

Locality. —The Bugti Hills, Baluchistan. 

Horizon .—The Gaj series (Bugti stage). 

Remarks. —The measurements of the holotype are included in the table on 
page 14. Cooper in describing it remarked that its generic position could not 
be determined with certainty, but that ‘ the small size of P® and the curvature 
of the hinder part of the dental series suggest one of the short-nosed genera 
The forward position of the protocone of P^ and the triangular outline of 
more extended transversely and without a hypocone, make it, however, quite 
unlike Cephalogale, all the species of which are, moreover, much smaller. Cooper 
pointed out that the absence of M® prohibits a reference to Amphicyon. Since, 
however, the Amphicyonine genera Pliocyon and Pseudamphicyon equally lack 
M®, this character does not prevent its being Amphicyonine. It is even possible 
according to Matthew (1929, p. 481) that certain European species referred to 
Amphicyon, such as A. giganteus may belong to Pliocyon. The relatively small 
transverse diameter of M^ and the small size of W militate against its being 
closely allied to Amphicyon or Pliocyon, though in both these characters Pseu- 
damphicyon and Vishnucyon resemble it. A much closer affinity, however, seems 
to exist to the Pontian genera Simocyon and Metarctos. Of these Metarctos is 
much the more primitive on account of its full premolar dentition, probably 
present also in the Bugti species. The P^ of Metarctos diaphorus from Mon- 
tredon [see Pilgrim, 1931, p. 18) agrees nearly with that of the Bugti species 
in size, relative length and absence of a parastyle. The fragmentary nature 
of Cooper’s specimen and the fact that it so considerably antedates, the l«iown 
species of Metarctos naturally throw doubt on the generic reference suggested, 
which is, therefore, quite provisional. The European forms, however, seem to 
have been Sarmatian migrants, so that the occurrence of an ancestral type in 
the Burdigalian of Asia is less strange than would appear at first sight. 

Sub-family : GANINM, 

Diagnosis. —Canidse with relatively long tace and relatively low skull; audi¬ 
tory bulla large, inflated, closely adjacent to the paroccipital process; mastoid 
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process small, little prominent; molars less reduced than in the Lycaoninae; 
carnassials reduced but not the anterior premolars, which have prominent ac¬ 
cessory cusps ; upper molars with a tendency to diminish the transverse diameter, 
but less so than in the Lycaoninae ; with distinct hypocone and strong postero¬ 
internal shelf or cingular ridge ; progressively reduced; absent; with 
antero-posterior diameter equal to or less than, occasionally slightly greater than, 
that of the united and M^, with somewhat reduced protocone; with 
fairly strong metaconid, talonid with hypoconid and entoconid both forming 
equally strong cusps; Mg with or without paraconid, with talonid as in 
M 3 present; humerus without an entepicondylar foramen. 

Remarks. —Matthew (1924, pp. 121-128) entirely disagrees with the sub-division 
into alopecoids and thooids proposed by Huxley (1880) and accepted by later 
writers, and places all the modern Canidae into this sub-family, with the excep¬ 
tion of the Lycaoninae, which include Lycaon, Icticyon and Cyan. He finds 
that the two sub-families of the Caninae and the Lycaoninae are distinct from the 
Oligocene, while the Amphicyoninae diverged still earlier. From the Oligocene 
upward the Caninae are represented in North America by various genera, Notho- 
cyon, Tomarctus, Aelurodon, etc. No member of the sub-family is known in 
Europe with certainty earlier than the Upper Pliocene, but from the Pontian 
of China the species Canis antonii, Zdansky (1924, p. 10), Canis chihliensis, Zdansky 
(1924, p. 13) and Vidpes sinensis, Schlosser (1903, p. 24) have been recorded. 
No Canid which can be referred to the sub-family Caninae, is known from the 
Dhok Pathan stage of India, nor is it until the Upper Siwalik period, probably 
the Pinjor stage, that we meet with two undoubted representatives, Canis cautleyi,. 
Bose and Canis curvipalatus, Bose, the latter of which seems to display certain 
Otocyon-lUke characters and may be on the ancestral line to that very aberrant 
South African form. In the present work I rank this as a distinct genus 
to which I give the name Sivacyon. All the evidence, therefore, points to 
the group having originated in North America and having spread to Asia much 
later. 


Genus: Canis, Linne. 

Diagnosis. —Caninae with skull heavy and deep ; interorbital region thickened' 
and elevated; postorbital processes thick, convex above, with rounded edges, 
situated behind the molars ; nasals not excluded from contact with the maxillae 
by any great extension of the frontal or premaxillary processes; profile of forehead' 
rising rather abruptly above the level of the muzzle; teeth rather heavy and 
large ; canines stout and not specially elongated, the tip of upper canine scarcely 
extending beyond the middle of mandibular ramus when jaws are closed ; upper 
molars subtriangular with transverse diameter generally much in excess of antero¬ 
posterior diameter ; M^ much reduced; P^ longer than M^, without parastyle ; Mj, 
with paraconid scarcely oblique to the longitudinal axis, talonid with a trenchant- 
hypoconid and a small entoconid; Mg occasionally with a vestigial paraconid,. 
talooid as in M^. 
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Canis cautlbyi, Bose. 

1868. Enhydriodcm sivalensis, Falconer pars. Pal. Mem., I, p. 337. 

1880. Ganis cautleyi, Bose, Quart. Joum. Geol. Soc. London, XXXVI,jp. 135, PI. vi, 
figs. 7-9. 

1884. Ganis cautleyi, Bose, Lydekker, Pal. Ind., (10), II, p. 259, text fig. 10, PI. 
xxxii, figs. 3, 6. 

Diagnosis. —A Canis of about the size of C. pallipes of India ; with rela¬ 
tively large transverse diameter; front border concave; with transverse 
diameter proportionately less than in with antero-posterior diameter 

equal to or slightly greater than that of the united and M^, protocone moderate¬ 
ly well developed ; Mi with antero-posterior diameter equal to that of P^ and re¬ 
latively less than in most species of Canis ; Mg without paraconid or definite 
entoconid; M 3 small, with elongate oval outline. 

Lectotype.^M.atth.evr (1929, p. 487) has selected as the holotype of this 
species the mandibular ramus described and figured by Bose (1880, p. 135, PI. vi, 
fig. 9), and by Lydekker (1884, PI. xxxii, fig. 6 ). The specimen is in the British 
Museum registered no. 40181. 

Paratype. —The mandibular ramus (Br. Mus. no. 40182) figured by Bose 
(1880, PI. vi, figs. 7-8). 

Referred specimens. —The associated skull and two fragments of the mandible 
from the Siwalik Hills preserved in the Science and Art Museum, Dublin (nos. 426 
and 43). These were described and figured by Lydekker (1884, p. 259, text 
fig. 10). 

The left maxilla collected by Col. Colvin from Dadupur, Siwalik Hills and 
preserved in Calcutta (G. S. I. no. D 35). This specimen is mentioned in 
Falconer’s and Walker’s Catalogue of the fossil Vertebrata in the Museum of 
the Asiatic Society of Bengal (1859, p. 189) and was described and figured by 
Lydekker (1884, p. 261, PI. xxxii, fig. 3). 

Locality. —The lectotype and paratype as well as the referred specimens 
came from the Siwalik Hills, but without any indication of the precise spot in 
which they were collected, except in the case of the maxilla (G. S. I. no. D 35), 
and even in this case it does not afford us definite information, since all the 
specimens of a rather large collection are similarly labelled. 

Horizon. —It is highly probable that all the specimens belong to the Pinjor 
stage of the Upper Siwaliks. 

RemarJcs. —All the specimens mentioned above have been described by Ly¬ 
dekker (1884, pp. 259-264). He considers that ‘the Dublin mandible which is 
associated with a skull agrees precisely in every respect with the types and leaves 
no doubt that it belongs to the same species’. He also remarks with regard 
to the Calcutta maxilla that ‘ the teeth agree almost precisely with those of the 
Dublin cranium, the only distinction between the two being a slight difference 
in the form of M^, which is probably only an individual variation’. 

Lydekker (1884, p. 260) has called attention to certain differences between 
the Indian species and all existing wolves in respect of the angle, the condyle 
.and the masseteric fossa. Matthew (1929, p. 487), however, remarks:— 
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‘ In fact the angular process is broken off in the fossil, and its apparent robustness is at' 
least partly a result of unskilful preparation. The width and depth of the masseteric fossa is 
so much an individual and age character that it deserves no weight 

The skull and upper dentition of this species probably afford more 
valuable evidence for separating it from other known species of wolf. The 
large transverse diameter of distinguishes it from most living forms, and from 
the Italian Pliocene species C. falconeri, Major, C. etruscus, Major, C. olivanus, 
Del Campana and C. majori, Del Campana, but not very appreciably so from the 
Pontian Chinese species C. antonii and C. chihliensis, Zdansky. On the other 
hand the transverse diameter of M^ is relatively less than in C. antonii, C. chihlien¬ 
sis and C. falconeri, but agrees more nearly with M^ of C. lupus, C. pallipes and 
other living wolves, and also with C. etruscus. The antero-posterior diameter of P* 
in C. cautleyi is equal to or very slightly exceeds that of the united M^ and M^, 
in which it is closer to C. lupus than to C. pallipes. C. antonii and C. etruscus 
agree with C. lupus and C. cautleyi. In C. chihliensis, C. olivanus and C. 
majori the former measurement is decidedly less, while in C. falconeri P^ is still 
longer than the United M^ and M^. The antero-posterior diameter of M^ is 
equal to that of P^ in C. cautleyi. In C. lupus and most recent species it exceeds 
it in a greater or less degree. In addition to the points mentioned, C. falconeri 
is absolutely much larger than C. cautleyi, and C. olivanus and C. majori are 
much smaller. C. falconeri has moreover a larger protocone in P^. C. etruscus 
agrees with it in size, but differs in the structure of its M^, which has a larger 
talonid, and much more strongly developed hypoconid and entoconid, and also a 
larger metaconid. C. chihliensis, in addition to the differences mentioned above, 
has a more rectangular M^ than in C. cautleyi, while M^ is absolutely larger in 
every dimension. It appears that the nearest resemblances to C. cautleyi are to be 
found in the Pontian C. antonii so far as the material available for com¬ 
parison enables me to judge. The Pontian species is slightly larger; M^ has a 
convex anterior border instead of a concave one; its cusps are more conical; 
and the transverse diameter of M^ relatively greater. 

In conclusion it seems certain that C. cautleyi is entitled to specific distinc¬ 
tion from other known species, whether living or fossil. I cannot, however, 
suggest any definite genetic affinity with one of the living species rather than 
another. Still less can I venture to derive it from one of the Pontian forms. 
The less reduced M^ of the two Chinese species certainly indicates a more primi¬ 
tive condition, but the other features of difference cannot necessarily be re¬ 
ferred to time mutation. Lydekker’s (1884, p. 263) attempt to prove that 
C. cautleyi is more specialised than the existing species of wolves is far from 
convincing. 


Genus: Sivacyon, nov. 

Diagnosis. —Caninse with very low, lightly built skull; short muzzle; low 
relatively broad occipital ; condyles broad; paroccipital process more cylindrical 
and less extended over the auditory bulla than in many other genera; 
interorbital region flat; post-orbital processes thin, slightly concave above; 
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orbits small; dorsal profile rising very gradually and not to any great extent 
above the level of the muzzle; skull with a distinct sagittal area, behind 
which is a marked sagittal crest about 20 mm. long; palate diminishing but 
shghtly in breadth from behind forward and somewhat extended behind the 
molars ; upper molars with transverse much exceeding antero-posterior diameter; 
their outer borders almost parallel to the median line of the palate and only 
slightly inclined to the axis of with outline inclined to rectangular 

rather than triangular; M® only slightly reduced relative to ; outline 
subtriangular; metacone almost as large as paracone; absent or at least 
only vestigial; somewhat longer than M^, more sectorial than in Canis, less 
so than in Vulpes ; with protocone larger than in Vulpes ; anterior premolars 
of small size but less compressed than in Vtdpes ; canine slender but less elongated 
than in Vulpes ; mandibular rami bounding a XJ-shaped space ; ramus with a sub- 
, angular process ; Mj stouter than in Vulpes ; with paraconid not oblique ; meta- 
conid almost on the same level as the protoconid ; talonid long ; with large en- 
toconid and somewhat trenchant hypoconid ; Mj without paraconid ; lower pre¬ 
molars elongate, crowded, with short post-canine diastema ; M 3 small, oval. 

Genotype.—Canis curvipalatus, Bose (1880, p. 134). 


SiVACYON CURVIPALATUS (Bose). 

(Plate I, fig. 6.) 

1836. Canis vulpes (?) Baker and Durand, Journ. As. Soc. Beng., V, p. 581, PI. xxvir, 
figs. 9, 10. 

1880. Canis curvipalatus, Bose, Quart. Journ. Geol. Soc. London, XXXVI. p. 134. 

1884. Canis curvipalatus, Bose, Lydekker, Pal. Ind., (10), II, p. 253, PI. xxxii, figs. 1, 7. 

1928. Nothocyon curvipalatus (Bose), Pohle, Die Raubtiere von Oldoway, Wiss. 
Ergeb. d. Oldoway-Exped. p. 50. 

Diagnosis. —^As the only species known, the diagnosis is that of the genus. 

Holotype. —The associated skull and mandible briefly described and figured 
by Baker and Durand (1836, p. 581, PI. xxvii, figs. 9, 10) under the name of 
Canis vulpes (?) and more fully described by Bose (1880, p. 134) as Canis curvi¬ 
palatus. These are in the British Museum regd. no. 37149, 

Locality .—The Siwalik Hills; between the Markanda Pass and Pinjor. 

Horizon .—^Upper Siwalik, probably Pinjor stage. 

Remarks and comparisons .—The holotype has been fully described and figured 
by Lydekker (1884, p. 253, PI. xxxii, figs. 1, 7), He called attention to several 
features in which it resembles or approaches the South African genus Otocyon and 
has remarked (p. 258) that ‘ in respect of the structure of the teeth, it is on the 
whole nearest to the lowest alopecoids ’ and that:— 

‘ From the number of the cheek teeth it seems right to refer the fossil to the genus Canis 
(Vulpes); but there is no doubt that it tends in a very marked degree to bridge over the 
difference between that genus and Otocyon. The most probable interpretation of the genetic 
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affinity of Canis curvipalatus is that it is a form derived from the primitive ancestral 
stock of Otocyon, and that it is on the direct ancestral line of the existing small alopecoids, 
its resemblance being greater to the North American C. Uttoralis than to the Indian 
C. bengalensis.’ 

Lydekker here accepts Huxley’s (1880, pp. 261, 264, 286) view that 
Otocyon is a primitive form, the presence of being a survival of the 

dentition of ancestors of the Canidae and carnivorous Marsupials. Flower and 
Lydekker (1891, p. 555) observed that there is no palaeontological proof 

of this. Winge (1895, p. 81) took a definitely contrary view to that of 
Huxley as to the primitive character of Otocyon. Carlsson (1905, p. 733) 
emphasised the affinities of Canis curvipalatus to Otocyon and regarded it as 
directly ancestral to the modern form, thus taking the view that all the peculiar 
characters of Otocyon are secondary developments, including the extra molars. 
Matthew (1924, p. 121 ) while admitting that ‘ palteontology gives no evidence 
as to the ancestry of Otocyon ’ considers that ‘ this genus is not so aberrant 
in other osteological features as one might expect; and probably represents not 

so much a stock of ancient differentiation from the rest of the Canidae, as a 

peculiar aberrant adaptation based upon an abnormal , mutationHe notes 

that ‘ the type of Amphicyon frendens shows on one side a partly preformed M 4 , 
probably a reduplicated M 3 . Similar reduplication among modern Canidee has 
been recorded several times’. Pohle (1928, p. 50) finds evidence in support of 
Carlsson’s theory in the species Prototocyon recki from the Pleistocene of Oldoway, 
which represents an intermediate stage between Canis curvipalatus and Otocyon, and 
considers that the three forms are phylogenetically connected. He remarks of C. 
curvipalatus ‘ Dieser ist aber noch ein typischer Hund der in die Gattung Nothocyon 
gehort’. While not altogether agreeing with Pohle as to the generic attribution of 
Canis curvipalatus, his arguments seem to be sound. We should have to look 
very far back to find a Canid in which M® occurred normally except in the Am- 
phicyoninae, which are not only extremely large, but also differ considerably 
from Otocyon in other osteological features. If M* is a secondary development, 
why not also M®? 

Although the holotype is somewhat flattened by crushing, yet the dorsal 
profile, which rises but slightly above the horizontal; the small height at the 
frontals ; and especially the low broad occipital must be in great part real. These 
features as well as the slighter build, the more sectorial teeth and the slenderer 
canines distinguish it markedly from the genus Canis. Though much closer 
to Vulpes, as Lydekker and Matthew (1929, p. 486) have indicated, yet the skull 
is still too low for that genus; the muzzle is shorter ; the orbits are smaller ; the 
tooth row is shorter; the palate diminishes less in width from behind forward 
and is extended behind the molars; the condyles are wider; the sagittal crest 
is stronger, and extends further forward ; the sagittal area is more marked ; P^ 
is more stoutly built and has a larger protocone; the upper molars are less 
oblique to the longitudinal axis and have a considerably greater transverse dia¬ 
meter ; M* is less reduced, and has a larger metacone; the mandibular rami 
enclose a U-shaped instead of a V-shaped space ; the hinder part of the ramus 


THE FOSSIL CARNIVORA OF INDIA. 


35 


is deeper and Fas a partial sub-angular process (shown in the figure of the left 
ramus in PI. i, fig. 6 of the present work) ; has the metaconid on a level with, 
instead of behind the protoconid. 

Although Pohle assigns the species to the genus Nothocyon, I cannot see that 
it possesses more than a few of the distinctive characters by which Wortman 
and Matthew diagnose either the genotype of Nothocyon, N. geismarianus or 
the other John Day species, N. lemur and N, latidens or even the South American 
species, Canis urostictus and Canis parvidens, which those authors provisionally 
refer to the genus Nothocyon. Matthew himself, who has studied the types of 
C. curvipalatus (1929, p. 486), has evidently seen no particularly close resem¬ 
blances between it and Nothocyon. Both have small orbits, a short muzzle and 
P^ is shorter than in Vulpes, being the same length as (in C. curvipalatus 
slightly longer than) M^. The following differences are observable :—The height 
of skull is less in C. curvipalatus than in Nothocyon •, the sagittal and lambdoidal 
crests are stronger in C. curvipalatus than in Nothocyon ; the palate is narrower ; 
the hinder part of the ramus is not as deep in Nothocyon as in C. curvipalatus, 
nor is there a sub-angular process ; the upper molars of Nothocyon are subquadrate, 
instead of being extended transversely as in C. curvipalatus ; the angle between 
the upper molars and P^ is more open in C. curvipalatus than in Nothocyon', the 
premolars are still more reduced in Nothocyon than in C. curvipalatus', in M^ of 
C. curvipalatus the metaconid stands almost on the same level as the protoconid 
instead of behind it and the talonid is longer than in Nothocyon. 

Canis curvipalatus agrees with Otocyon as opposed to Vulpes in the reduction 
of P^ and Ml and of the anterior premolars, but the reduction has gone consi¬ 
derably farther in Otocyon, though the retention of a parastyle in the latter is 
rather curious. In the characters mentioned the Indian fossil is really closer 
to Nothocyon than either to Vulpes or Otocyon. 

Certain peculiar features of Otocyon are, however, distinctly foreshadowed in 
C. curvipalatus, while Nothocyon has little or no trace of them. These are:—a 
narrow palate which is almost the same breadth from end to end ; the extension 
of the palate behind M^ (in Otocyon it is extended far behind M®) ; the low rather 
broad cranium; the prominent lambdoidal crest; a marked sagittal area (in 
Otocyon it is still broader and the sagittal crest is much diminished behind it); 
the upper molars are almost parallel to the median line of the palate in C. curvi¬ 
palatus, while P^ is but slightly oblique to it (in Otocyon both the upper molars 
and P^ form practically a straight line, which is quite parallel to the median 
axis) ; the mandibular rami enclose a U-shaped space; in Mj the talonid is as 
long as the trigonid and the metaconid is almost on a level with the protoconid ; 
(in Otocyon the trigonid is still more reduced and the paraconid is much more 
oblique to the axis of the tooth); the hinder part of the mandibular ramus is deep 
and there is a subangular process, much more marked in Otocyon than in C. curvi¬ 
palatus (a similar one exists in Canis virginianus). Beyond the characters men¬ 
tioned the most striking features of Otocyon which seem to imply a high degree 
of specialisation are the presence of M® and the extraordinarily reduced P^ 
and Mj. 
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Pohle (1928, p. 50) has pointed out that the Pleistocene species Pro- 
totocyon recki, though rather closer to Otocyon occupies an intermediate position 
between it and C. curvipalatus. He remarks ‘ Diese Merkmale, in denen sich 
Prototocyon bald wie Otocyon, bald wie C. curvipalatus verhalt, bald eine 
Zwischenstellung einnimmt, liessen sich beliebig vermehren’. The skull of 
Prototocyon is higher; the sagittal area broader; the sagittal crest shorter; the 
reduction of P^ greater; the palate is slightly more extended behind (M® 
being absent as in C. curvipalatus). Both the Indian and the African fossil 
species have a rather broader muzzle than in Otocyon, and have the temporal 
ridges which bound the sagittal area less prominent. They also agree in having 
a shorter, lower and less inflated bulla than in Otocyon, with a correspondingly 
taller parocipital process, which is more distinctly separate from the bulla. 

In conclusion I may say that Pohle’s view that the three species form a 
genetic group seems to be justified, but in the circumstances, it appears better 
that the Indian fossil species should be distinguished by a generic name of its 
own, and for this I propose that of Sivacyon. 


Family: UBSIDM. 

Diagnosis. —Arctoidea with broad muzzle ; short premaxillse ; wide palate ; 
auditory bulla moderately prominent in the Cynodontinee, in other subfamilies 
depressed (from palatal view) almost or quite into the plane of the basi-occipital, 
with long meatal tube ; carotid canal behind the bulla close to the foramen lace- 
rum posterius ; mastoid and paroccipital processes strongly developed ; alisphenoid 
canal present except in Ailuropoda; basi-occipital wide; dental formula ; 

anterior premolars small, occasionally reduced in number; in the most primi¬ 
tive genera situated behind the infra-orbital foramen, longer than 
and sectorial, but progressively pushed forward in front of the infra-orbital fora¬ 
men, shortening and becoming bunodont; protocone long, progressively shifted 
to the rear of the crown; primitively slightly broader than long and 
shorter than P^, progressively lengthening relative to its breadth and to the length 
of P*, more or less clearly 4-cusped ; oval or square in the most primitive 
genera, progressively lengthening relatively to its breadth ; absent; Mj long 
and sectorial in the most primitive genera, progressively shortening and becoming 
bunodont ; talonid basin-shaped, except in Dinocyon and Cephalogale ; Mg in 
primitive genera much shorter than M^, progressively lengthening; Mg circular 
in primitive genera, progressively lengthening; humerus with or without an 
entepicondylar foramen; extremities short and broad; plantigrade except in 
Cephalogale and Hemicyon; digits five on both manus and pes ; fifth digit often 
stronger than the others. 

Remarks. —The genera which I include in this family are those placed in 
it by Schlosser (Zittel, Grundzuge der Palaontologie, 1923, p. 470) with the 
addition of the genera which comprise that author’s Cynodontinne as a sub¬ 
family of the Canidse (1923, p. 469). 
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Sub-family : HEMICYONIN^. 

Diagnosis. —Ursidse with profile of face and occiput almost rectilinear; 
oblique orbits; infra-orbital foramina rather remote from the orbits; temporal 
fossae long and deep ; palate not extending behind the teeth; occiput low ; sagittal 
and lambdoidal crests prominent; zygomatic arches only moderately wide ; P* si¬ 
tuated behind the infra-orbital foramen, antero-posterior diameter equal to or 
slightly exceeding that of ; protocone approximately median ; cups sectorial ; 

antero-posterior diameter slightly less than, to considerably exceeding transverse 
diameter, inner cusps forming a single or double moderate or strong wedge-like 
ridge but without intermediate cusps ; heel absent or well developed ; man¬ 

dible often with premasseteric fossa (not present in Indarctos) ; Mi sectorial; 
protoconid median to anteromedian; metaconid with a single cusp distinctly 
posterior to the protoconid; talonid broad; seldom with intermediate cusps 
between the trigonid and the talonid ; Mg antero-posterior diameter less than that 
of Ml, talonid relatively short and narrowed posteriorly; M 3 generally circular 
and one-rooted, occasionally slightly elongate and two-rooted ; humerus with an 
entepicondylar foramen. 

Remarks. —Frick’s (1926, pp. 12-17) classification of the five genera Dinocyon, 
Hemicyon, Ursavus, Indarctos and Agriotherium {=Hyaenarctos auctorum) as 
a group, Hemicyoninse, seems to have much in its favour. Frick apparently 
leaves this group in an intermediate position between the Canidee and the Ursidee 
and, in any case, emphasises the entire absence of genetic afl&nity between Ursavus 
and Ursus and between Agriotherium and Arctotherium. His arguments (Frick 
1926, pp. 9, 95, 111-113) against such an ancestry seem to me rather inadequate, 
while there is even more to be said in favour of a descent of Arctotherium 
from either Indarctos or Agriotherium. I have discussed the question some¬ 
what more fully elsewhere (Pilgrim 1931, pp. 20-21, 29, 33). 

Genus : Agriotherium, Wagner. 

1836. Ursus ■pars, Falconer and Cautley, As. Res. XIX, p. 193. 

1837. Agriotherium Wagner, Gelehrte Anzeigen bayer, Akad. ll’fss. Mimich, V, p. 335. 

1841. Amphiarctos, Blainville, Osteographie, fasc. 9, p. 96, 

1841. Sivalarctos, Blainville, Ibid., pp. 113, 114. 

1845. Hyaenarctos, Owen (ex Falconer and Cautley MS), Odontography, pt. 3, pp. 504-5, 
FI. cxxxi. 

1868. Ursus (Hyaenarctos), Falconer, Pal. Mem. I, p. 321, PI. xxvi, figs. 1-4. 

Diagnosis. —Hemicyoninee with base of zygomatic arch posterior to M^ ; with 
premolars reduced both in size and number; upper molars with antero-posterior 
less than transverse diameter, with inner border shorter than outer border, with 
inner corners square or rounded; outer cusps blunter than in Hemicyon ; M^ 
without talon; P* with antero-posterior diameter greater than that of MS pro¬ 
minent parastyle; P'"® single-rooted; mandible deep ; lower molars narrow or 
broad; M^ relatively short; with talonid much shorter than trigonid ; entoconid 
low; hypoconid higher than entoconid ; Mg with talonid as in M^; Mg round to 
elongate; one lower premolar missing ■, anterior premolars single-rooted. 
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Genotype .— Ursus sivalensis, Falconer and Cautley (1836, p. 193). 

Nomenclature. —The complete synonymy of this genus has been given by 
Lydekker (1884, p. 219). It appears that every author from Gervais (Zool. et 
Pal. francaises, 2nd ed., p. 208) onward has deliberately adopted Hyaenarctos 
for it to the exclusion of Wagner’s prior name Agriotherium. At the present 
day when every endeavour is being made to stereotype for purposes of nomen¬ 
clature that name which, while being valid, antedates all others that have 
been used, the only argument which can be considered to excuse the applica¬ 
tion of this principle is that change would cause confusion. In that case the 
name generally used but not the first suggested is stereotyped by special decree 
of the International Zoological Committee as a nomen conservandum. Since in 
the present case no confusion can result and the name Hyaenarctos will merely 
drop out of use it does not seem possible to disregard Wagner’s name Agriothe¬ 
rium any longer. 

Species. —Following Frick (1926, p. 64) the only species definitely assignable 
to this genus are those of which the upper dentition is known, since having regard 
to the fact that the mandible referred to Agriotherium sivalense was not associated 
with the type skull, the lower dentition alone, at any rate in the absence of the 
premolar series, does not enable us with certainty to distinguish between the 
two genera Agriotherium and Indarctos. Consequently in addition to the geno¬ 
type only the following species can be assigned to Agriotherium ;— A. sp., Gervais 
(1853, p. 152) from Alcoy; A. insigne, Gervais (1853, p. 152) from Montpellier; 
A. sp., Flower (1877, p. 534) from the Red Crag; A. palaeindicum, Lydekker 
(1878, p. 103) from the Dhok Pathan stage of India; A. gregori, Frick (1921, 
p. 342) from Eden, California ; A. schneideri, Sellards, referred (Frick, 1926, 

p. 75). 

Remarks. —Frick separates the species A. palaeindicum as a subgenus of Agri¬ 
otherium under the name of Lydekkerion, but as pointed out below (page 41), 
there does not seem any particular reason to adopt this procedure. On the 
contrary Frick’s refusal to grant to Indarctos separate generic rank from Agri¬ 
otherium strikes me as rather illogical. The characters in which A. palaeindicum^ 
Lydekker differs from other species of Agriotherium seem to be too trifling to 
possess more than specific value, and all the more so if, as I believe, the 
attribution of the two mandibles which [Lydekker (1884, pp. 229, 234) referred 
to A. punjabiense and A. palaeindicum respectively is just the reverse of the 
one suggested by Lydekker. The Pontian A. palaeindicum may easily have been 
ancestral to one of the other species of Agriotherium, which are all post-Pontian. 
In any case Frick’s subgenus Lydekkerion hardly rests on a sure foundation. 

Agriotherium sivalense. Falconer and Cautley. 

1836. Ursus sivalensis, Falconer and Cautley, As. Res. XIX, p. 193. 

1837. Agriotherium sivalense, Wagner, Gelehrte Anzeigen hayer. Akad. Wiss. Munich, 

V, p. 335. 

1841. Amphiarctos sivalensis, Blainville, Osteographie, fasc. 9, p. 96. 

1841. f^ivalarctos sivalensis, Blainville, Tbid., pp. 113, 114. 
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1845. Hyaenarctos sivalensis, Owen ex Falc. and Cant. MS, Odontography, pt. 3, pp. 

504, 505, PI. cxxxi. 

1868. Ursus (Hyaenarctos) sivalensis. Falconer, Pal. Mem. I, p. 321, PI. xxvi, figs. 1-4. 

Diagnosis. —An Agriotherium intermediate between A. gregori and A. insigne 
as to size, general massiveness of the cusps, and strength of the parastyie of 
P*; inner cingulum of molars stronger than in either of these species, outer border 
of between the paracone and the metacone indented ; less wide transversely 
than in A. gregori and wider than in A. insigne and A. sp., Flower; inner comers 
of more rounded than in A. sp., Flower; inner ridge of less extended lingu- 
ally than in A. gregori and A. schneideri referred, and more extended than in 
A. sp.. Flower. 

Holotype. —The skull described by Falconer and Cautley (1836, p. 193) and 
figured by Owen (1845, PI. cxxxi) ; by Falconer (1868, PI. xxvi, figs. 1-2); by 
Lydekker (1884, PI. xxx, fig. 5) ; and by Matthew (1929, p. 475). It is preserved 
in the British Museum regd. no. 39721. 

Referred specimens. —A mandible from the Siwalik hills (Br. Mus. no. 39722) 
figured by Owen (1845, PI. cxxxi) and by Falconer (1868, PI. xxvi, figs. 3, 4) 
and described by Lydekker (1884, p. 223). A femur (Br. Mus. no. 39723) des¬ 
cribed and figured by Lydekker (1884, p. 224, PI. xxix, fig. 1) ; a radius and ulna 
(Br. Mus. nos. 39725-6); a metacarpal and phalangeal Br. Mus. no. 37147; an 
axis vertebra (Br. Mus. no. 37143). These were shortly described by Lydekker 
(1884, p. 225) and figured in unpublished plate 0 of the Fauna Antiqua Sivalensis. 
Finally a complete right ulna from Kasamuri nala, Saharanpur in the Siwalik 
Hills was figured and described by Lydekker (1888, p. 145). This last specimen 
was registered in the Geol. Surv. India collection, but has been mislaid, so that 
I have been unable to examine it. 

Locality. —The holotype and the referred specimens were obtained from the 
Siwalik Hills, without any more precise locality being indicated, except in the 
case of the ulna last mentioned. 

Horizon. —Matthew (1929, p. 475) has suggested that, since the other speci¬ 
mens of Agriotherium occur in the Dhok Pathan stage of the Middle Siwaliks, 
this species is more likely to belong to an older stage of the Upper Siwaliks [i.e., 
Tatrot). This question of the possibility that certain Salt Range Tatrot species 
or nearly allied species were collected from localities of the same age in the Siwalik 
Hills is discussed above (pages 2-3). Since the species has not been rediscovered 
the suggestion lacks proof and since the genus occurs in the Red Crag deposits, 
it is at any rate just as likely that A. sivalense belongs to the Pinjor stage of 
the Upper Siwaliks. 

Remarks. —The structure of all the known Agriotherium teeth varies to such 
a slight extent that it is probable that the differences noted by Frick (1926, 
pp. 71-75) are amply sufficient to justify the separation of the seven species of 
Agriotherium listed above (p. 38). The diagnosis above aims at presenting these 
differences as briefly as possible. 

The holotype of A. sivalense has been described by Falconer (1836, p. 193) 
and Lydekker (1884, p. 220). Matthew (1929, p. 475) has made some illu- 
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minating observations on the resemblances and differences between it and the 
genera Arctoiherium and Pararctoiherium, which indicate the likelihood that a 
genetic relationship exists between these forms, contrary to the view advocated 
by Frick (1926, pp. 9,18). In particular Matthew points out that Lydekker’s 
interpretation of the upper premolar series of A. sivalense is probably wrong on 

the analogy of Arctotherium and Pararctoiherium, the three alveoli representing 

three single-rooted teeth so that is present. Matthew considers that the 
elongation of the alveoli in question suggests that the ancestor of A. sivalense 
possessed two-rooted upper premolars, a condition which exists in the earlier 
genus Indarctos. Dames (1883, p. 134), Schlosser (1888, p. 86) and Zdansky 
(1924, p. 18) also arrived at the conclusion that Agriotherium possessed a P^, 
though the latter’s suggestion that P^ was two-rooted has been shown by 
Matthew (1929, p. 476) to rest on his mistaken assumption that a faint de¬ 

pression in the palate of the holotype shown in Lydekker’s figure represented 
the alveolus for the front root of P^. 

Matthew (1929, pp. 475, 478), while recognizing the provisional reference of 
the mandible, evidently inclines to the opinion that the teeth are uncrushed 
and therefore narrower than in the genus Indarctos, in which I agree with him. 

Lydekker (1884, p. 224 ; 1888, p. 145) has referred specimens of the femur 
and of the radius and ulna from the Upper Siwaliks of the Siwalik Hills to this 
species, on account of their great size, ursoid character and locality. The radius 
and ulna are of a slenderer type nearer to Hemicyon (Frick, 1926, p. 43) than 
is the case with the corresponding bones of Indarctos oregonensis (Merriam, 1916, 
p. 98) and of a species of Indarctos from Pikermi (Pilgrim, 1931, pp. 23-29), 

and therefore more remote from Arctotherium and Ursus. 

From a general consideration both of the skull and dentition as well as of 
the skeleton, it seems likely that Matthew (1929, p. 480) is right in regarding 
the Arctotheriinae as derived rather from Indarctos than from Agriotherium. 


Agkiothekium palaeindicum, Lydekker. 

1877. Hyaeriarctos sivalensis, Falc. and Cant., Lydekker, Rec. Geol. Surv. Ind., X, p. 33. 

1878. Hyaenarctos palaeindicus, Lydekker, Op. cit., XI, p. 103. 

1884. Hyaenarctos palaeindicus, Lydekker, Pal. Ind., (10), 11, p. 232, PI. xxx, fig. 1. 

1884. ?Hyaenarctos punjabiensis, Lydekker, pars, Ibid., p. 229, PI. xxxi, fig. 1. 

1926. Lydekkerion (H.) palaeindicus (Lydekker), Frick, Bull. Amer. Mus. Nat. Hist., 
LVI, p. 79. 

1929. Hyaenarctos palaeindicus, Lydekker, Matthew, Ibid., p. 476, text fig. 16. 

Diagnosis. —An Agriotherium with cusps of upper molars, especially the 
inner ones, very prominent; M ^ with inner corners very rounded; M ® narrow¬ 
ed posteriorly, with reduced metacone, outer cusps very oblique to the longi¬ 
tudinal axis, posterior corners obliquely truncated; P ^ rather shorter than 
in A. sivalense, with paracone proportionately less developed than metacone; 
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protocone stronger, connected with the prominent parastyle by a straight border, 
not with a re-entrant angle as in A. sivalense. 

If the mandible is correctly referred; with ramus longer and shallower and 
with broader teeth than in A. sivalense; with Pg missing and with a very long 
interval between Pi and Pg; Pg single-rooted. 

Holotype .—The right maxilla with P^-M^ (Geol. Surv. Ind. no. D 16) 
described and figured by Lydekker (1884, p. 232, PI. xxx, fig. 1). 

Referred specimen. —The mandible (G. S. I. no. D 8) described and figured 
by Lydekker (1884, p. 229, PI. xxxi, fig. 1) under the name of Hyaenarctcs 
punjabiensis. This reference is discussed on page 46. 

Locality. —The holotype came from an unknown locality, probably in the 
Salt Range area. The referred mandible was collected at Hasnot in the Salt 
Range. 

Horizcm -—The Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —Lydekker (1884, p. 233) considered that this species was closer 
to Hemicyon, and so far more ‘ dog-like ’ than either of the other Siwalik species 
of Hyaenarctos, because of the rounded inner corners and small antero-posterior 
diameter of and the obliqueness of the external cusps of M*-*. Matthew 
(1929, p. 477) admits ‘ an approach to Dinocyon, but not enough to cast doubt 
on the generic reference ’. Frick (1926, p. 61) notes that:— 

‘ the species differs from Hemicyon in the P* parastyle being unusually developed, the protocone 
being slightly less posterior, the lowness of the main cusps, the more rounded lingual angles of 
the upper molars, the cutting away of the postero-internal corner, the smaller transverse dia¬ 
meter, and the greater prominence of the inner ridges especially anteriorly.’ 

He has established for it a new sub-genus of Agrioiherium to which he gave 
the name Lydekkerion. 

It does not seem to me that the features of difierence from Hemicyon enum¬ 
erated by Frick differ very greatly from those present in Agriotherium siva¬ 
lense, except that they represent a more primitive stage of evolution. The 
position of the base of the zygomatic arch is the same in both, while neither 
has developed a talon to M^. Indarctos, on the contrary, at any rate as regards 
the characters mentioned, is still more advanced than either A. palaeindicum 
or A sivalense, its less reduced premolar series alone indicating a smaller degree 
of departure from the primitive ancestral type. If, as seems possible, the man¬ 
dible (D 8) is correctly referred to A. palaeindicum then the likeness to A. siva¬ 
lense becomes still more marked and that to Indarctos more remote. At any 
rate even if the mandible (D 8) does not belong to the species A. palaeindicum, 
it must belong to a species, which is on the same line as but more primitive than 
A. sivalense in respect of the shallower ramus, and the greater space occupied 
by the premolar series, although the premolars themselves are equally reduced 
in number and size, in both the Upper Siwalik and the Middle Siwalik mandible. 
If the species A. palaeindicum is separated sub-generically from A. sivalense, the 
sub-generic separation of Indarctos punjabiensis from I. salmontanus and the 
other species of Indarctos which are sufficiently well known to afford valuable 
characters for distinction seems logically to follow. I do not, however, think 

8 


42 


THE FOSSIL CARNIVORA OF INDIA. 


that either procedure is necessary; and this, so far as I can gather, is substan¬ 
tially the view held by Matthew (1929, pp. 474-478), who makes no mention 
of the sub-genus Lydehherion. 

Genus: Indarctos, Pilgrim. 

1913. Indarctos, Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 281, 290. 

Diagnosis. —Hemicyoninae with base of zygcunatic arch opposite and 
the anterior part of ; premolars not reduced in number and less reduced in 
size than in Agrioiherium ; upper molars with antero-posterior greater than, 
occasionally only equal to, transverse diameter; inner border approximately 
square, but equal in length to outer border; with more or less developed 
talon ; P* with antero-posterior diameter equal to that of M^, parastyle reduced; 
P^ and P® double-rooted; mandible generally shallower than in AgriotJierium ; 
M 1 relatively long, with talonid somewhat shorter than trigonid; high entoconid; 
hypoconid lower than entoconid; Mg with talonid as in Mi ; Mg round to 
elongate; Pj and Pg double-rooted. 

Genotype. — Indarctos, salmontanus Pilgrim (1913, pp. 281, 290). 

Species.—As in the case of Agriotherium the position of those species which 
are only known by the lower dentition is open to doubt. We may with certainty 
assign to this genus: I. oregonensis Merriam, Stock and Moody (1916, p. 87); 
I. lagrdii Zdansky (1924, p. 16) ; I. arctoides Deperet (1895, p. 433; 1928, p. 
149) ; I. punjahiensis Lydekker (1885, p. 226) ; an undescribed species from Sa¬ 
mos in course of study by Dr. Helbing {see Pilgrim, 1931, p. 22). Species of which 
the mandible so closely resembles that of definite species of Indarctos that they 
may with great probability be assigned to this genus are : I. sinensis, Zdansky 
(1924, p. 24) ; I. atticus, Weithofer {ex Dames MS 1888, p. 231); /. maragJianm, 
Mecquenem (1925, p. 135) ; 7. ponticus, Kormos (1913, p. 576). 

Remarks .—Frick (1926, pp. 17, 61) regarded Indarctos as merely a sub-genus of 
AgriotJierium, while at the same time he erected another sub-genus, Lydeklcerion for 
the species A. palaeindicum. This view does not seem to have met with general 
acceptance. Indarctos has been accorded generic rank by Zdansky (1924, p. 
16) ; Deperet (1928, p. 154) ; and Matthew (1929, p. 478). The most important 
characters in which AgriotJierium differs from Indarctos are:— 

(1) the base of the zygomatic arch is posterior to M^ ; 

(2) P^ and P® and Pg and Pg are small single-rooted teeth; one lower 

premolar is missing ; 

(3) the upper molars have the inner border shorter than the outer border; 

(4) M^ has no talon ; 

(5) P^ has the antero-posterior diameter greater than that of M^, para¬ 

style prominent; 

(6) Ml is relatively short with talonid much shorter than trigonid, and 

hypoconid higher than entoconid. 

These differences seem to me to entitle Indarctos to generic distinction 

as much as Ursavus, though the species 7. punjahiensis seems to some 
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extent to bridge over tbe gulf between Indarctos and Agriotherium. Indarctos 
appears to represent a distinct line of development from Agriotherium, in some 
ways more and in others less advanced than tbe latter. 

Indarctos salmontanus, Pilgrim. 

(PI. Ill, fig. 9.) 

1913. Indarctos salmontanus. Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 281, 290. 

1914. Indarctos salmontanus, P’lgrim, Of. cit., XLIV, p. 225, PI. xx, figs. 1-3. 

Diagnosis. —An Indarctos of larger size than I. arctoides and 1. lagrelii ; 
with.broader and shorter talon to than in those species, but longer than in 
I. punjabiensis; hypocone of stronger than in 1. oregonensis and talon 
slightly shorter; Mg (referred) with much shorter talonid than in I. sinensis. 

Holotype. —The left maxilla with and the broken crown of (Geol. 
Surv. Ind. regd. no. D 158) described and figured by Pilgrim (1914, p. 225, 
PI. XX, figs. 1-3). 

Referred specimen. —A left mandibular ramus (Geol. Surv. Ind. regd. no. 
D 159) figured in PI. iii, fig. 9 of the present work. 

Locality. —The type locality is Hasnot, Salt Range. The referred mandible 
came from the same locality. 

Horizon. —The holotype almost certainly belongs to the Dhok Pathan stage 
of the Middle Siwaliks. The referred mandible also came from that level. 

Remarks. —The holotype has been fully described (Pilgrim, 1914, p. 225). 
Its imperfect condition renders comparison with other species of Indarctos often 
difficult. Matthew (1929, p. 479), however, seems to have gone out of his way 
to try to prove that this species is a synonym of I. punjabiensis. To begin with 
his suggestion that the holotype of I. punjabiensis actually bfelongs to the same 
individual as the holotype of I. salmontanus, is definitely negatived by the fact 
that M^ of the former specimen possesses well-marked roots and therefore cannot 
fit on to the broken base of M^ in the latter. In the second place contrary to 

Matthew’s statement the relative proportions of M^ in the two specimens do 

not agree exactly, the antero-posterior diameter being slightly greater in the 
case of 7. salmontanus {see Pilgrim, 1914, p. 226), while M^ does not exist in 
the holotype of 7. punjabiensis. The dimensions of M^ in the maxilla (Geol. 
Surv. Ind. no. D 12) referred by Lydekker (1884, p. 228, text fig. 6) to 7. 
punjabiensis do, however, agree exactly with those of M^ of the holotype of 

7. punjabiensis and M^, the only tooth in the maxilla which Lydekker has 
figured, is markedly different from M^ of 7. salmontanus in its much shorter 
talon. If, therefore, the holotype of 7. salmontanus is regarded as conspecific with 
that of 7. punjabiensis, it is obligatory to erect a new species for the maxilla 
(Geol. Surv. Ind. no. D 12) on account of the short talon of M^. This Matthew 
has not done. It seems, however, quite unnecessary that this alternative should 
be forced on us, more especially as a short talon in M^ is precisely what 
would be expected in the case of a species in which M^ is almost 

quadrate. 
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The difficulty of deciding with which upper dentition the various Agrio- 
therium mandibles from India should be linked, in the absence of any evidence 
of association, has afforded scope for more than one alternative conjecture. I 
have suggested in two different papers (Pilgrim, 1913, p. 290 ; 1914, p. 232) 
that the mandible referred 'by Lydekker to Hyaenarctos palaeindicus (G. S. I. 
nos. D 9, D 10, PI. xxxi, figs. 2, 3) and that referred by the same author to 
Hyaenarctos punjahiensis (G. S. I. no. D 8, PI. xxxi, fig. 1) might as reasonably 
be referred to Indarctos salmontanus. I now think that the more probable 
attribution of these two mandibles is a transposition of that suggested by Lydek¬ 
ker {see page 46). More recently a badly preserved mandibular ramus (G. 
S. I. no. D 159) figured in PI. iii, fig. 9 of the present work was collected at 
Hashot, which differs from both of the other two and seems to have a greater claim 
to be referred to I. salmontanus. is as long as in D 8 but is narrower in front 
and more tapering; Mg is also narrower than in D 8, particularly in its posterior 
portion, which has a more pointed outline. The depth of the ramus is about 
equal to that of D 8, in both cases being clearly much less than in A. sivalense, 
contrary to Prick’s impression (1926, p. 91). In neither case is there a premasse- 
teric fossa, which is so marked in A. sivalense. The ramus (nos. D 9 and D 10) 
is even shallower, shows a slight indication of a premasseteric fossa and has a 
shorter without any tendency to taper at the ends. Mg has an equally 
square outline. The undescribed Samos skull and mandible {see page 42), 
which through Dr. Helbing’s courtesy I was permitted to examine during a recent 
visit to Basel, shows much the same characters. Since its upper molars are 
extremely close to those of Indarctos salmontanus, it seems likely that D 159 
is really the mandible of 1. salmontanus and that the mandibles (D 9 and 10) 
and (D 8) are referable to I. punjabiensis and Agriotherium palaeindicum respec¬ 
tively. The ramus of D 159 is certainly deeper than in the cas^ of I. lagrelii but 
the associated ramus of Indarctos arctoides Deperet (1928, p. 150, PI. ix, fig. 4) is 
even deeper. The teeth are too much advanced in wear to afford any in¬ 
formation regarding the cusps or the length of the talonid. The dimensions of 
the lower teeth are given below. 

Matthew’s attempt to show that the Chinese species 7. lagrelii is more primi¬ 
tive than 7. salmontanus is largely based on his assumption that the latter is 
synonymous with 7. punjabiensis. Even were the upper premolars of 7. pun¬ 
jabiensis as Matthew has represented them (1929, p. 478, fig. 16) which itself 
is pure assumption, it does not in the least follow that the premolars of 7. sal¬ 
montanus were not two-rooted and as large as in 7. lagrelii. In this case again 
the Samos skull affords useful data for comparison. 

Measurements of the mandible (G. S. I. no. D 159). 


Ant. post, diam .40-0 Dim. 

Trans, diam. . ... 20*5 mm. 

Mg Ant. post. diam. ......... 28-0 mm. 

Trans, diam. .......... 20'0 mm. 

Depth of ramus beneath ....... . 58*0 mm. 
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Indarctos punjabiensis (Lydekker). 

1878. Hyaenarctos Sivdensis, F. & C., Lydekker, Rec. Geol. Surv. Ind., XI, p. 103. 

1884. Hyaenarctos punjabiensis, Lydekker, Pai. Ind., (10), II, p. 226, PI. xxx, figs. 2, 3. 

1884. ? Hyaenarctos pcdaeindicus, Lydekker, pars. Ibid., 234, PI. xxxi, figs. 2, 3. 

1926. Indarctos (H.) punjabiensis (Lydekker), Frick, Bull. Amer. Mus. Nat. Hist., 
LVI, p. 76. 

Diagnosis. —An Indarctos in wkick the upper molars are more nearly quad¬ 
rate than in most other species, while the talon of is much less developed. 
Assuming that the mandible is correctly referred. Eg is two-rooted. 

Holotype. —The associated and of both sides and a probably asso¬ 
ciated anterior premolar (G. S. I. no. D 6) described and figured by Lydekker 
(1884, p. 226, PI. XXX, fig. 2) and preserved in the museum in Calcutta. 

Referred specimens. —A left maxilla (G. S. I. no. D 12) containing P^ and 

with damaged crowns and the perfect described by Lydekker (1884, 
p. 228). Only of this specimen has been figured (Lydekker, 1884, p. 228, 
text fig. 6). Two probably associated fragments of a mandible (G. S. I. 
nos. D 9 and D 10), containing the left P4 and Mj and the right Mg described 
and figured by Lydekker (1884, p. 234, PI. xxxi, figs. 2, 3) under the name of 
Hyaenarctos palaeindicus. 

Locality. —The type locality is Hasnot. The referred maxilla was collected 
from an unknown locality, probably in the Salt Eange. The referred mandible 
came from Jabi in the Salt Eange. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —The specimens mentioned above have been fully described by 
Lydekker. Pilgrim (1913, p. 289 ; 1914, pp. 227-228, 231-232); Zdansky (1924, 
pp. 18, 20, 24) ; Frick (1926, pp. 79, 91) and Matthew (1929, pp. 477-479) have 
commented on Lydekker’s conclusions, and due regard is here paid to their 
suggestions. 

The species Indarctos punjabiensis stands alone amongst the various species 
of the genus, of which M^ is known, in the little prominent talon of that tooth. 
This fact, if anything, adds yet greater force to my original disinclination (Pil¬ 
grim, 1914 ,p. 227) to unite the species generically with I. salmontanus. Since, 
however, both Frick and Matthew regard the talon of M^, small though it be, 
as an important classificatory feature, distinguishing I. punjabiensis from species 
like A. palaeindicum and A. sivalense, I have in deference to them adopted that 
view, and all the more readily if the mandible (nos. D 9 and D 10) really belongs 
to this species, as I have suggested above. Matthew’s view that I. salmontanus 
is a synonym of I. punjabiensis has been discussed above (p. 43). I do not 
think that it can be seriously entertained. 

The question as to the attribution of the three Hemicyonine mandibles which 
are now known from the Dhok Pathan stage of the Middle Siwaliks is one to 
which it is difficult to give a definite answer. We have, however, at our disposal 
more data than when Lydekker wrote his account of the genus, seeing that there 
are not only associated mandibles of Indarctos lagrelii, Zdansky from China and 
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Indarctos arctoides Deperet from Montredon, but also the undescribed skull and 
mandible from Samos mentioned above, also clearly shown to be an Indarctos 
by its I have already (1914, p, 232) stated that Lydekker’s opinion that 

the mandible (G. S. I. no, D 8 ) figured in PI. xxxi, fig. 1 belonged to the same 
individual as the holotype of /. punjabiensis is not borne out by the colour or 
stage of wear of the two specimens. It will, therefore, be better to disregard 
entirely the localities where they were collected and arrive at a conclusion solely 
on the characters of the mandibles themselves. The suggestion that the 
mandible (nos. D 9 and D 10 ) attributed by Lydekker to Hyaenarctos palaeindi- 
cus and figured in PI. xxxi, figs. 2 , 3, was that of Indarctos salmontanus was 
made by me as early as 1913 (p. 290) but withdrawn in 1914 (p. 228). Zdansky 

(1924, p. 24) opposed my original view on the ground that as compared with 

I. hgrelii the talonid of Mj was too short as compared with the trigonid in D 
10 to warrant the attribution of that specimen to a species so closely allied to 
I. lagrdii as 1. salmontanus. Matthew (1929, p. 478) revived my original 
suggestion, and at the same time pointed out that the supposed absence of M 3 
in D 9 was due to an accident of preservation. The latter opinion had been 
previously expressed by Frick (1926, p. 92), who, however,, did not disturb 

Lydekker’s attribution of the mandible to H. palaeindicus. I think that there 

can be little doubt that the shallowness, of the ramus, the strong entoconid 
and much lower hypoconid of Mj, the two-rooted P 3 ally this mandible much 
more nearly to the genus Indarctos than to Agriotherium. I admit the truth 
of Zdansky’s contention that the talonid of M^ is shorter than in the species 
7. hgrelii. It is also shorter than in I. arctoides, but this character, though 
possibly making it much less likely that it should belong to I. salmontanus, does 
not militate against an attribution to I. punjabiensis, which manifestly more 
nearly approaches Agriotherium than the other known species of Indarctos. 
On the contrary the mandible D 8 which Lydekker referred to Hyaenarctos 
punjabiensis possesses the Agriotherium characters of a rather deeper ramus, an 
entoconid much weaker than the hypoconid in Mj, a one-rooted P 3 and the 
disappearance of Pg. Moreover the talonid of Mj is even shorter than in D 10 . 
This is, therefore, more appropriately assigned to the species Agriotherium 
palaeindicum. 


Sub-family : AILUROPODINM, Pocock (1921). 

Diagnosis .—Ursidse with short, rounded skull; profile of face and occiput 
convex; sagittal crest very high ; basi-occipital narrow; auditory bulla irreg¬ 
ularly shaped, not inflated; glenoid fossa much extended transversely; post¬ 
glenoid process extremely high, coalescing with the anterior part of the bulla ; 
mastoid process long and compressed antero-posteriorly; paroccipital process 
long, united with the mastoid process by a low concave ridge; external 
auditory meatus extremely wide with its floor abbreviated and falling far 
short of the mastoid process; zygomatic arches arising approximately 
above the middle of M^; alisphenoid canal absent; palate not extended 
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behind the teetn; post-orbital processes absent; anterior nasal foramen facing 
entirely forward; mandible with strong horizontal ramus, deeper behind than 
in front; symphysis long; coronoid process high and hooked; angular process 
much reduced, inflected; condyle much extended laterally; anterior premolars 
reduced, posterior premolars molarised; small or absent; P^ absent; P® 
small or well developed; Pg with accessory cusps; P® and P^ extremely 
large with excessive development of accessory cusps; Pj and P 4 with well 
developed accessory cusps; P^ longer than with strong parastyle and an 
additional accessory cusp internal to it; molars bunodont ; Mi transverse greater 
than antero-posterior diameter, with well developed intermediate cusps; 
longer than with well developed intermediate cusps; longer than 

M 2 ; metaconid strong, on the same level as protoconid ; strong paraconid and 
parastylid; strong hypoconid and entoconid ; M 2 with numerous accessory cusps ; 
M® approxinjiately round, with numerous cusps; humerus with an entepicondylar 
foramen ; with a long radio-carpal sesamoid. 

Remarks. —This sub-family includes the living genus Ailuropoda, Milne-Ed¬ 
wards, and the extinct genus Aelureidopus, Woodward from a cave at Mogok, 
Ruby Mines, Burma. 

Pocock (1921) has summarised the various views which have from time to 
time been advanced as to the classification of Ailuropoda. This is here briefly 
repeated for convenience sake. Mivart (1885, p. 392) saw the strong 
resemblance between the teeth of Ailuropoda and those of Ailurus and united 
these genera into a single sub-family of the Procyonidse. Flower (1883, Encyc. 
Brit. (9) XV, p. 441) on the contrary included Ailuropoda in the Ursidse, 
and this position was retained by Flower and Lydekker (1891, p. 260). 
Winge (1895, p. 62) considered the probable homologies of the cusps of P^ in 
these and allied genera and concluded that the antero-internal cusp in Ailurus 
corresponds to the postero-internal cusp in Ailuropoda, both representing the 
protocone of TJrsus and the Hemicyoninse; the postero-internal cusp of Ailurus 
is unrepresented in either Ailuropoda, TJrsus or the Hemicyoninse, while Ailurus 
has no cusp homologous to the antero-internal cusp of Ailuropoda; finally the 
strong parastyle of Ailuropoda, which is unrepresented in TJrsus finds an equally 
strong homologue in certain Hemicyonine genera, TJrsavus, Agriotherium and 
Indarctos. Lankester and Lydekker (1901, p. 161) suggested homologies for the 
cusps of P ^ entirely at variance with Winge’s views and adduced several 
additional arguments for the inclusion of Ailuropoda with Ailurus in the 
Procyonidse, thereby reverting to Mivart’s classification, though without 
acknowledgment of his paper, of which they seem to have been unaware. 
Bardenfleth (1914, pp. 1-15) in reconsidering the question of the afiinities 
of these genera adopted Winge’s view that the resemblances between the genera 
Ailurus and Ailuropoda are purely adaptive and while leaving Ailurus in the 
Procyonidse, reaffirmed Flower’s opinion that Ailuropoda is an aberrant member 
of the Ursidse. Pocock (1921, p. 419) is on the whole in accord with Barden- 
fleth’s arguments, but is of the opinion that ‘ the inclusion of Ailuropoda in 
the family of the Ursidse would disturb the homogeneity of that family which 
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already has some half dozen well defined genera*. He, therefore, has erected 
separate families for Ailurus, the Ursinse and Ailuropoda. Although Pocock has 
not commented on the extinct genera, I imagine he would find a similar 
objection in including Hemicyon, Ursavus, Agriotherium and Indarctos as well 
as the Arctotheriinse within the Ursidse. Weber (1904, p. 535; 1928. p. 329) 
includes in the family of the Ursidse not only the various Ursine genera, but 
also Ailuropoda, Arctotherium (—Arctodus) and Agriotherium {=Hyaenarctos), with¬ 
out actually suggesting any further sub-division. In the circumstances I am 
inclined to advocate the separation of Ailuropoda and Aelureidopus as a 
sub-family of the Ursidse of equal value with the Ursinae, Arctotheriinse and 
Hemicyoninse. 

Genus : Aelureidopus, Woodward. 

^ 1915, Aelureidopus, Woodward, Proc. Zool. Soc. London (1915), p. 425. 

Diagnosis. —Ailuropodinse in which the muzzle is shorter and blunter than 
in Ailuropoda; the frontal profile steeper; mastoid process irregularly ridged 
instead of smooth; the foramen which in Ailuropoda pierces the inner wall of 
the lachrymal pit, situated behind the lachrymal pit; absent; P® small and 
single-rooted. 

Genotype.—Aelureidopus baconi. Woodward (1915, p. 426, PI. i). 

Aelureidopus baconi, Woodward. 

1915. Aelureidopus baconi, Woodward, Proc. Zool. Soc. London (1915), p. 425, PL i 
figs. la-c. 

Diagnosis. —The diagnosis of this, the only known species, is that of the 
genus. 

Holotype. —The skull described and figured by Woodward (1916, p. 425, PI. i, 
figs, la-c ). It is preserved in the British Museum regd. no. M 10971. 

Locality. —A cave near Mogok, Ruby Mines, Upper Burma. 

Horizon .—Probably late Pleistocene. 

Remarhs. —The holotype has been fully described and figured by Wood¬ 

ward, and there is nothing additional to be said about it. Woodward points 
out how extraordinarily close it is in most respects to the living Ailuropoda 
melanoleucus Milne-Edwards. He even contemplated the possibility of uniting 

it generically with Ailuropoda. It is evidently not directly ancestral to the liv¬ 
ing form, on account of the greater reduction of the two anterior premolars. 

Sub-family: URSINM. 

Diagnosis .—Ursidse with upper profile of skull strongly convex; facial profile 
sometimes concave; orbits not oblique; infra-orbital foramina not remote from 
orbits; temporal fossae shallow or absent; palate extending behind the teeth; 
occiput low; sagittal crest low; lambdoidal crest fairly prominent; zygomatic 
arches moderately to extremely wide; P* situated in front of the infra¬ 
orbital foramen, antero-posterior diameter much less than that of M^, cusps 

bunodont, protocone tending to be shifted posteriorly, parastyle absent; molar 
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crowns rather flat and with more or Jess wrinkled enamel surface; M ^ antero¬ 
posterior diameter considerably exceeding transverse diameter, inner cusps weak, 
either separate or fused into a more or less continuous ridge; M ^ progressively 
lengthening in excess of M heel present and tending td lengthen; mandible 
without premasseteric fossa; M j rather bunodont; protoconid antero-median; 
metaconid with a double cusp on a level with the protoconid; talonid narrow ; 
hypoconid stronger than entoconid; often with intermediate cusps between 
the trigonid and the talonid ; M g primitively shorter than M j but progressively 
lengthening; M 3 generally elongate and 2 -rooted, occasionally circular and 
1 -rooted; humerus without an entepicondylar foramen. 

Genus : Helarctos, Horsefield. 

1825. Helarctos, Horsefield, Zool. Jour., II, p. 221. 

Diagnosis. —Ursinae of small to medium size ; skull short, broad, especially 
between the mastoid and zygomatic processes; mastoid process much expanded 
laterally; muzzle short (in living forms as broad as long) ; nasals very short; 
mandible with deep, heavy symphysis; premolar series more or less crowded ; 
individual premolars generally larger than in other Ursinae ; canine with relatively 
large base ; with small protocone ; much less than one third longer than 
M^, short talon, with surface flatter, rather oblique and almost devoid of the 
rugosity seen in many other genera; less elongate ; M 3 shorter relatively to 
Mg (in living forms almost circular) ; Mg approximately equal in length to Mi ; 
Ml with talonid broader and shorter than in other Ursinae, accessory cusps in 
front of and behind the metaconid but slightly pronounced. 

Genotype. — Ursus malayanus, Raffles (1822, Trans. Linn. Soc., XIII, p. 254, 
living in Burma and the Malay Peninsula and Archipelago. 

Species. —The following species are included in this genus ; Ursus malayanus 
Raffles; U. arvernensis, Croizet and Jobert from Mont Perrier, of which a 
variety, ruscinensis, Deperet occurs at Rousillon ; U. etruscus, Cuv. from Italy; 
U. namadicus, Falc. & Caut. ; and U. bockhi, Schlosser from Baroth-Kapecz. 

Helarctos namadicus (Falconer and Cautley). 

1868. Ursus namadicus. Falconer, Pal. Mem., I, p. 321 footnote, p. 552, PI. xxvi, fig. 6. 

1884. Ursus namadicus, Falc. and Cant., Lydekker, Pal. Ind., (10), II, p. 216, PI. xxviii, 
fig. 3. 

1890. Helarctos namadicus (Falc. & Caut.), Depdret, Anim. Plioc. Rousillon, Mem. Soc. 
Geol. France, Paldontologie, Mem. 3, p. 38. 

Diagnosis. — A Helarctos considerably larger size than H. malayanus ; muz¬ 

zle probably longer and narrower ; M^ somewhat longer and relatively narrower ; 
M^ relatively broader with a strong internal cingulum; P* relatively slightly 
larger, with protocone situated slightly more to the rear ; P^ larger. 

Holotype. —The right maxilla with P®—M^ mentioned and figured in Fal¬ 
coner’s Palaeontological Memoirs (II, p. 552, PI. xxvi, fig. 5) and described and 
refigured by Lydekker (1884, p. 216, PI. xxviii, fig., 3). This is in the British 
Museum, regd. no. 39720. 

f) 
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Locality. —The Narbada alluvial plain between Jubbulpore (Jabalpur) and Harda. 

Horizon. —The Narbada stage, probably Middle Pleistocene. 

Remarks. —The holotype was complete, as described above, when it was 
figured by Falconer, but had lost P® when it came under Lydekker’s notice. The 
missing tooth has not been found since. Lydekker’s description is sufficiently 
detailed, and needs no amplification. He stated that its nearest affinities seemed 
to be with TJrsus malayanus, and Deperet (1890, p. 38) definitely included this 
species with TJrsus malayanus and TJrsus arvernensis in the genus Helarctos. I 
remarked (Pilgrim, 1914, p. 233) that it seemed to resemble TJ. arvernensis. 
(Croizet and Jobert, 1827, livr. 7, PI. i, figs. 3, 4) more closely than TJ. malayanus. 
The characters in which the European Pliocene and the Indian Pleistocene 
species agree with one another and differ from the living species are the following; 
(1) their larger size ; (2) more slender muzzle ; longer and narrower ; longer 
premolar series. The Indian fossil species differs from both the others in the 
slightly more posterior position of the protocone of P^. 

The following are the approximate dimensions of the breadth of the palate 
between the anterior ends of M® in the three species. 

H. malayanus H. namadicus H. arvernensis 

39*0 rom. 35 mm . 31 mm. 

It is unsafe, to predicate because in the recent species the premolar series, 
the muzzle and M® are shorter than in the two fossil species, that, therefore, a 
progressive reduction in each of these features has taken place in the line of 
Helarctos. On the contrary other facts militate against this supposition. The 
mutation of H. arvernensis, which Deperet (1890, p. 34) has described from the 
older stage of Rousillon ; and to which he gave the name var. ruscinensis, shows 
a decrease in the length and slenderness of the mandible comparable to, but 
much less marked than, that which we observe in H. malayanus. Further, 
if as Schlosser (1899, pp. 101-103) suggested, and Deperet (1928, p. 158) more 
definitely advocated, the genus TJrsavus is on the direct ancestral line to Helarctos, 
then the course of development has tended to produce a more elongate muzzle, 
with longer molars and smaller premolars, in other words more Z7rsMS-like fea¬ 
tures. Seeing that Helarctos malayanus is on the whole less TJrsus-\\k& than 
the Pliocene and Pleistocene species H. arvernensis and H. namadicus, then we 
must assume that it is more primitive than they, so that the two latter re¬ 
present a more progressive line, which has left no descendants. 

Matthew (1929, p. 473) has remarked that the tibia, (Br. Mus. no. 39727) 
referred by Lydekker (1884, p. 218, PI. xxix, figs. 3, 3a) to this species does not 
belong to a bear. It is probably Feline. 

Genus : Melursus, Meyer. 

1793. Melursus, Meyer, Uebers neu. Zool. Entdeckungen in Neuholland und Africa, 
p. 155. 

1811. Prochilus, Illiger, Prodr., p. 109. 

Diopwosis.^Ursinae of moderate to large size; with narrow, elongate skull; 
orbit rather elongate, having antero-posterior greater than vertical diameter; 
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post-orbital processes not prominent; palate broad, greatly extended behind the 
teeth, concave in its hinder part; premaxillary region long and sloping upward 
I ^ absent; the three front premolars moderately separated from one another; 
M 2 either slightly or considerably longer than M not extending behind the 
base of the zygomatic process. 

Genotype.—Bradypus ursinus, Shaw and Nodder (1791, Naturalist’s Miscellany, 
II, PL Iviii). 

Melubsus UEsmus (Shaw and Nodder). 

The distal end of a right humerus (G. S. I. no. F 226), obtained from the ' 
Billa Surgam Cave deposit in the Karnul district, was described and figured by 
Lydekker (1886, p. 33, PI. vii, fig. 21 ). Its exact agreement with the corre¬ 
sponding portion of the humerus of the living species left in his mind no reason¬ 
able doubt as to its specific identity. 

Melubsus (?) theobaldi, Lydekker. 

1884. Urstis theobaldi, Lydekker, Pal., Ind. (10), II, p. 211, PI. xxviii, figs. 1, 2. 

Diagnosis. —A Melursus, of large size, considerably exceeding that of M. 
ursinus ; profile of occiput less convex than in M. ursintis ; auditory bulla at a 
considerably lower level than the sphenoidal surface; occipital condyles some¬ 
what narrower than in M. ursinus ; zygomatic process of squamosal project¬ 
ing much farther outward than m M. ursinus, with a correspondingly broader 
glenoid area ; palate more concave both antero-posteriorly and transversely, and 
relatively narrower than in M. ursinus ; M * much longer than M narrowing, 
considerably behind, still more forwardly situated than in M. ursinus ; P * more 
elongate than in M. ursinus, with less prominent protocone. 

Holotype. —The skull (G. S. I. no. D 17) described and figured by Lydekker 
(1884, p. 211 , PI. xxviii, figs. 1 , 2 ) which is preserved in the museun^ in Calcutta. 

Loccdity. —The precise locality is not recorded, but Theobald collected it 
in the Kangra district. 

Horizon. —The character of the matrix, which is grey sandstone, indicates 
the extreme probability that it was derived from the typical Upper Siwaliks of 
Kangra and not from the older reddish beds. It is likely that it belongs to the 
Pinjor stage, since no Tatrot species have been collected in the Kangra district. 
Schlosser (Zittel 1923, p. 471) is thus mistaken in his statement that this is 
the oldest known Ursus. The earliest age which can be given to this species is 
Upper Pliocene, so that Helarctos arvernensis, var. ruscinensis Dep^ret (1890, 
pp. 34, 118) certainly antedates it, and also H. bockhi Schlosser- (1899, p. 87). 

Remarks. —The holotype skull has not been entirely cleared of the hard grey 
sandstone matrix, in which it was originally enclosed. It is fairly well preserved, 
except so far as concerns its dentition, of which the tooth crowns have been 
completely battered away, and are only known by the sections of the roots, 
which are sometimes obscure. Lydekker has fully described-it and nothing need 
be added to his description beyond what has been emphasised in the diagnosis^ 
The a^tero-posterior diameters of the alveoli of the teeth are as follows: P* 18 
mm.; 27 mm.; M^ 22'5 mm. 

9 A 
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Lydekker (1884, p. 216) sees in this species a direct ancestor of the living M. 
ursinus, which he regards as a degenerate descendant of the Upper Siwalik species, 
its aborted dentition and the correlated features of the zygoma and palate being 
in his opinion due to a recent change in its feeding habits. Matthew (1929, 
p. 472) does not consider that the evidence is sufficient to prove Lydekker’s 
contention. In particular I am disposed to think that the conformation of the 
basicranial region and the cranial profile would rather indicate that M. tJieobaldi 
is a terminal member of a line of bears somewhat apart from that leading to M. 
ursinus. At the same time the generic reference may be allowed to stand pro¬ 
visionally in view of the characters which it undoubtedly shares in common with 
M. ursinus alone among the Ursinse, though in so doing we tacitly admit Lydek¬ 
ker’s hypothesis that the dentition of M. ursinus is degenerate. 

Family : PROCYONIDAE. 

Diagnosis. —Arctoidea with auditory bulla small, not depressed; carotid 
canal internal to the bulla, remote from the foramen lacerum posterius ; paroc- 
cipital process absent, small or broadened, moderately remote from the bulla; 
alisphenoid canal absent, except in Ailurus and allied genera; dental formula 
; premolars not reduced, with a tendency towards molarisation, 
especially the upper premolars; P ^ primitively with shearing metacone and 
rather high cusps; metacone progressively reduced and cusps becoming buno- 
dont; hypocone sometimes absent but with a tendency to become enlarged ; 
M ^ in most genera approximately square, larger than P ^ (in the most 
primitive genera, subtriangular and equal to P^); generally with four cusps; M ^ 
generally subtriangular with three main cusps ; M ^ with cusps of trigonid short 
and crowded, except in the most primitive genera; talonid broad with two 
cusps ; M 2 similar in structure to and either shorter or longer than Mj; M 3 only 
present in the primitive genus Phlaocyon ; extremities relatively long; plantigrade ; 
digits fi e on manus and pes ; third digit the longest. 


Genus : Sivanasua, Pilgrim. 

1916. Ailurams, Schlosser, Abh. buyer. Akad. TFiss., XXVIII, Abh. 6, p. 25. 

Non Ailuravus, Rutimeyer, 1891, Abh. Schweiz. Pal. Gesell., XVIII, p. 94. 

1931. Sivanasua, Pilgrim, Br. Mus. Cat. of the Pontian Carnivora of Europe, p. 34 
footnote. 

Diagnosis. —Procyonidae with teeth low-crowned, with sharp angulated cusps 
and rugose enamel; with two lower molars; M 2 slightly larger than M j ; tri¬ 
gonid short; talonid distinctly longer than the trigonid, cusps in both low but 
sharp, more or less connected by sharp ridges, which enclose a more or less 
concave area both in the trigonid and in the talonid; protoconid and metaconid 
subeqnal; anterior ridge of trigonid, which connects the protoconid and paraconid, 
straight or curved, lower than that joining the protoconid and metaconid ; para- 
coiiid not always differentiated into a definite cusp ; talonid as broad as or broad¬ 
er til an the trigonid, its cusps lower than those of the trigonid; entoconid almost 
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aa large as the hypoconid but sharper and more isolated; hypoconulid present 
or absent; P 3 and P 4 entirely molariform, identical in general structure 
with the molars, except for a relatively broader talonid without a hypoconulid ; 
trigonid narrower than in the molars ; metaconid slightly shorter than the proto- 
conid and almost abreast of it; paraconid not always differentiated into a dis¬ 
tinct cusp. On the assumption that the tooth figured by Schlosser (1916, PI. ii, 
fi». 39) is M ^ of Sivanisua, viverroides, add to the above : M ^ triangular, 
anterior side the longest, transverse much exceeding antero-posterior diameter 
with three main cusps; protocone rather large; paracone three times as large 
as metacone; two external cingular cusps; cingulum present, external to the 
metacone and posterior to the protocone. 

Genotype.—Ailuravus viverroides, Schlosser (1916, p. 25, PL ii, figs. 30, 31). 

Since the generic name given to this species by Schlosser had been pre¬ 
occupied by Riitimeyer in 1891, the name Sivanasua was proposed (Pilgrim 
1931, p. 34 footnote) to replace it. 

Species. —In addition to the genotype, which occurs only in a fissure in the 
•Jurassic limestone of Attenfeld near Neuburg (Bavaria, Germany) and has been 
considered on account of the associated fauna as of Vindobonian age, two addi¬ 
tional species from India are now referred to the same genus : Sivanasua pal- 
a indica n. sp. from the Chinji stage near Chinji (Salt Range) and S. himalayensis 
sp. no\. from the Nagri stage of Haritalyangar (Belaspur State, Simla Hills). Of 
these the former is regarded as Vindobonian while the latter is somewhat later, 
though earlier than the Pontian. 

Affinities. —The close resemblance between the lower molars of Sivanasua 
viverroides and still more of S. palaeindica and those of the Central and South 
American living genus Nasua, united with the absence of a third molar seems to 
make it almost certain that Sivanasua is a Procyonid. In both cases the trigonid 
is short and the talonid long and broad; the cusps are connected by marked 
ridges which result in the formation of a central basin both in the trigonid and the 
talonid. In Nasua, however, both the cusps and the ridges are more rounded. 
A hypoconulid is occasionally present in Nasua, at any rate in Mg- In the liv¬ 
ing genus M 2 is sometimes slightly smaller and sometimes slightly larger than 
M so that no distinction can be made on this account. Nasua always 
has a prominent paraconid in the molars, but although in Sivanasua viverroides 
this cusp is almost as strong, in Sivanasua palceindica there is no definite cusp 
for the paraconid. The only consistent differences between the lower molars 
of the two genera are their diminished height, the smooth enamel and the absence 
or feebleness of the external cingulum in Nasua. The complete molarisation of 
P 4 in Sivanasua, however, gives it an altogether different appearance from P 4 
of Nasua. Its shape suggests an analogy with the Lemuridse, but the absence 
of .M 3 prohibits any idea of a possible relationship to that family. 

It may be remarked that other members of the Procyonidce exhibit in one or 
another feature an analogous complication or molarisation of P 4 . Thus the 
genus Potos {= Cercoleptes) shows a very distinct trace of a metaconid, and the 
general shape of P 4 is very similar to that of the Indian fossil tooth. It is true 
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that there is no very close likeness as a whole to Sivanasua, on account of the- 
almost entire obhteration of the cusps in both the last premolar and the two 
molars of the American living genus, though the fact that in Sivanasua they are 
much less prominent than in Nasua may indicate some slight tendency in this 
direction. In Procyon there is quite a strong metaconid in P 4 , but the tooth is 
much shorter than in Nasua or Sivanasua; the protoconid has been developed 
at the expense of the paraconid and the anterior ridge, so that there is virtually 
no trigonid; the talonid has been equally abbreviated and there is no distinct 
entoconid cusp. The much stronger cusps of the molars and the reduced size 
of M 2 distinguish Procyon from both Nasua and Sivanasua. In Ailurus there 
is a strong paraconid in P 4 but no metaconid. The cusps of the molars are as 
strong as in Procyon, but they are distinguished from those of that genus by the 
greater length of the trigonid, by the superiority in size of M g over M ^ and by 
the numerous accessory cusps in the talonid. Even in the P 4 of Nasua indica¬ 
tions are not wanting of features homologous to those present in the Indian fossil 
P 4 . The principal cusp in the case of Nasua has another cusp behind it; in 
Nasua rufa this lies internally to a large hollow area, in Nasua narica it lies 
externally to a similar area. In Nasua rufa, however, there is another minute 
cusp behind and external to the principal cusp. These facts suggest that the 
homologies of the cusps in these two species may not correspond with their 
respective size and that the larger cusp in Nasua rufa and the smaller one in 
Nasua narica may represent the hypoconid, and that the hinder basin may be 
entirely homologous to the talonid of the molars, and may equally correspond 
to that part of the tooth in P 4 of Sivanasua palceindica. In any case the 
equivalent of the anterior cusp (paraconid) is either absent or is represented by 
a minute cingular cusp. 

Schlosser (1916, p. 29) considers that ‘ Ailuravus ’ {=Sivanasua) is the 
actual ancestor of Parailurus of the supposed Pontian of Hungary and of the 
Pliocene of England (Boyd Dawkins 1888, p. 228; E. T. Newton 1890, p. 451; 
Schlosser 1899, p. 73), the latter being obviously an ally of the living genus Ailurus 
of the Eastern Himalayan region. Schlosser’s view is that the lower premolars 
underwent a complication analogous to that of the molars at an early stage and that 
the subsequent history of the phylum would show a simplification. For my part I 
am inclined to doubt the sufficiency of the evidence which Schlosser has advanced 
in support of this theory. In the first place Sivanasua seems to me to be closer 
to Nasua than to Ailurus in regard to the lower molars. In the second place 
P 4 is actually simpler in Parailurus than in Ailurus, contrary to what would be 
expected. One might suppose that the fossil Procyonidse of America would bear out 
Schlosser’s theory, at any rate partially, but this is not so. Nasua has been 
found in the Pleistocene of South America, and the allied genera Cyonasua; 
Amphinasua, and Pachynasua in the Pliocene of Argentina. The latter three 
genera seem to agree with Nama in the structure of P 4 . 

The North American genera, Leptarctus from the Procamelus zone (Pontian 
or rather earlier), and PMaocyon from the upper part of the White River beds 
(Upper Oligocene) have been claimed as ancestral forms of the Procyonidae 
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(Wortman 1894, p. 229 ; and Wortman and Matthew 1899, p. 131). The former 
has now been classified by Matthew (1924, p. 138) with the Mustelidae mainly on 
account of the absence of M although he mentions various resemblances in 
the dentition to the modem Procyonidae. On the whole he regards it as a very 
advanced aberrant type occupjdng a somewhat intermediate position between 
the two subfamilies. In any case its lower premolars show no particular indica¬ 
tion of molarisation. Phlaocyon shows certain indications of characters having 
an evolutionary trend in the direction of Procyon, but not in that of Nasua. 
P 4 has a much simpler structure than in the case of the Indian fossil 
species. The presence of Mg in Phlaocyon clearly shows that it is a much 
more primitive form than Sivanasua, as in fact its age would render likely. 
On Schlosser’s hypothesis we must suppose that an Upper Oligocene primitive, 
simple type of lower premolar has become extremely complicated by the Torto- 
nian, and that when we reach the Pontian it has again been simplified. I know 
of no parallel case of such a rapid course of evolution as this would render obli¬ 
gatory. 

I prefer to think that Sivanasua represents a terminal line of inadaptive 
evolution, in which the most striking feature is the molarisation of the lower 
premolars. It is incontestable that no living form in the family of the Procyo¬ 
nidae has anything like the total degree of complication in P 4 which is the case 
in Sivanasua ; yet it is noticeable that each genus exhibits that complication in 
individual details, one genus showing one feature and one another but no single 
living genus possessing all of them. One is equally struck by the fact that 
where we know with certainty the Pleistocene or Pliocene ancestor of any modem 
form, we see no greater complication of P 4 than is the case in its living des¬ 
cendant. These facts point to the conclusion that such a form of premolar as we get 
in Sivanasua exemplifies a precocious development, similar to but on a larger 
scale than what has happened in every known living member of the Procyonidae. 
Every order of mammals can supply one or more parallel instances of an evolution 
of this kind. 

Whether the resemblance between the lower molars of Sivanasua and Nasua 
indicate any actual genetic affinity dating from the Lower Miocene or earlier can 
only be a subject of conjecture with the present fragmentary material. It is 
conceivable that these resemblances are of a convergent nature and that the rela¬ 
tionship between the two genera is not a particularly close one. To infer 
from the facts before us that Nasua is of Asiatic rather than of American 
origin would involve, however, some most gratuitous assumptions, and still 
more so to extend that origin to include the whole family of the Procyonidae, 
us some authors have suggested. In Matthew’s opinion Phlaocyon has many of 
the characters appropriate to a Procyonid ancestor and though future discoveries 
may cause us to modify this view, yet we need at present seek no further for another 
to fill that place. It is, however, possible that Sivanasua represents the des¬ 
cendant of an early migrant belonging to the Nasua phylum, and if we accept 
the American origin of the family we must suppose that another migrant of 
another phylum gave rise to the Eurasiatic Ailurus and Parailurus. 
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SiVANASUA PAL.®INDIOA, Sp. nOV. 

(PI. II, figs. 10, 11, 12.) 

Diagnosis. —A Sivanasua of considerably smaller dimensions than S. viver- 
roides; the trigonid of the lower molars shorter relatively to the talonid 
than in S. viverroides ; the ridge connecting the protoconid and the paraconid 
curved, the paraconid much lower than the protoconid and not indicated by 
a definite cusp ; hypoconulid in lower molars prominent; are a between the 
cusps of the talonid markedly basin-shaped; P 4 relatively larger and rather 
more advanced in molarisation than in S. viverroides; trigonid differing 
in no respect from that of the molars; talonid longer, broader and more 
basin-shaped than in S. viverroides; both entoconid and hypoconid almost 
as high as the cusps of the trigonid; with a marked posterior ridge but without a 
posterior cingulum. 

Holotype. —A portion of the right mandibular ramus of an immature animal 
with Mj in position and P 4 and Mg in alveolo. This is in the collection of the 
Geological Survey of India in Calcutta regd. no. D 224. 

Referred specimen. —An isolated Mg (right side), almost identical with the 
Mg in the type ramus, except that it had just come into use in the mouth, 
occurred in the same locality and horizon and is now in the British Museum. 

Locality. —Chinji, Salt Range. 

Horizon. —Lower Siwaliks, Chinji stage. 

Description. —The holotype is a portion of the right mandibular ramus of 
an immature individual containing three teeth of which only one, Mj had 
erupted, the remaining two, P 4 and Mg being in alveolo. They have been 
exposed by cutting away the bone of the jaw. A small portion of the jaw remains 
behind Mg, and as there is no trace of any tooth germ to be discerned in the bone 
one may assume that Mg was absent. 

Mj is oblong in outline, hardly tapering at either end ; with coarsely wrinkl¬ 
ed enamel. It is broadest about two thirds of the total length from the anterior 
end. It consists of two lobes, a shorter anterior one (trigonid), and a posterior 
one (talonid) ; the latter is very distinctly longer than the former. The trigonid 
contains two low but rather sharp cusps connected by a transverse ridge, an 
outer one (protoconid) and an inner one (metaconid). A ridge descends on the 
front side from the summit of the protoconid and forms a kind of ledge along the 
anterior margin of the tooth. The paraconid, which theoretically occurs on the 
inner side of this ledge to form a triangle with the other two cusps, is not represent¬ 
ed by any very definite cusp. This ridge does not run straight from the summit 
of the protoconid to the point where the paraconid should be, but describes an 
arc of about a quarter of a circle. The ridges of the trigonid and the cusps which 
they unite enclose a basin-shaped area, with only a narrow opening on the inner 
side. The area of this basin is somewhat contracted owing to the fact that a 
rather strong rib descends from the summit of the protoconid into the hollow. 
The talonid contains three cusps (hypoconid, entoconid and hypoconulid) more 
or less connected by ridges and enclosing a central hollow. The hypoconid and 
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entoconid lie opposite to one another and the hypoconulid behind the other twa 
but on the inner side of the tooth. There is a cingulum on the outer side of 
the tooth just at the point intermediate between the trigonid and the talonid 
but nowhere else. 

Mg is almost identical with Mj except that it is a slightly larger tooth, while 
the talonid is rather longer in proportion to the trigonid. 

P 4 is about the same size as Mg and is constructed on precisely the same 
principle as the molars, so that in describing it, I shall for convenience sake 
make use of the same cusp nomenclature ; in fact one cannot doubt that the 
similar cusps are homologous. The differences from the molars are the follow¬ 
ing :—The trigonid is relatively narrower and the greatest width of the tooth is 
almost at the extreme posterior end, so that its outline is not oblong but tends 
to taper regularly towards the front. Correlated with this it is to be noticed 
that the metaconid lies closer to the protoconid, and the rib which descends from 
the protoconid into the basin of the trigonid is weaker. The basin itself is thus 
deeper, and more open internally ; while at the same time it is circular in shape 
instead of being transversely elongated as in the molars. Since the metaconid 
is situated nearer to the outer margin than in the molars it follows that the ridge 
which leads down from it to form the inner margin of the talonid is oblique in¬ 
stead of being very nearly antero-posterior as in the molars. Again the ridge 
which joins the hypoconid to the protoconid after running obliquely inward, 
then bends outward and at the instant when it meets the protoconid-metaconid 
ridge is pursuing a course parallel to the antero-posterior axis of the tooth. The 
paraconid is as indiscernible as it is in the molars. The metaconid and pro¬ 
toconid are approximately abreast; the metaconid is slightly shorter than the 
protoconid. Of the cusps of the talonid, only the hypoconid is at all pro¬ 
minent, the entoconid being weak and the hypoconulid absent. A cingulum 
with a small cusp is situated in just the same position which it occupies in the 
molars, between the trigonid and the talonid on the outer side. 

Comparisons.- —Although the comparisons with Nasua instituted above (pp. 
53, 54) apply to the genus as a whole, yet the resemblances mentioned are 
more striking in the case of this than of the other species. This, however, 
applies only to the lower molars. When the peculiar molarisation of P 4 is 
taken into consideration as well as the structure of the molars, the closest 
affinity is undoubtedly to be found with ‘ Ailuravus ’ ( =Sivanasua) viverroides 
Schlosser (1916, p. 25). I am much indebted to Dr. Schlosser for his courtesy 
in having casts of these types prepared for me, so that I am enabled to compare 
them carefully with the Indian fossil. 

M 2 , in Sivanasua viverroides is constructed on the same lines as in Sivanasua 
palaeindica; the cusps and connecting ridges are even sharper than in the Indian 
species, the enamel is coarsely wrinkled, and a more continuous external 
cingulum exists. The paraconid is, however, pronounced and is almost as high 
as the protoconid ; it also lies farther forward so that the ridge which joins it to 
the protoconid is perfectly straight, not curved as in S. palaeindica; thus it 
also comes about that the trigonid is longer relatively to the talonid than in 
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either Nasua dr S. palmindica; the three cusps of the trigonid form an almost 
perfect equilateral triangle and since the slope of the area enclosed by them is 
regularly inward, it forms much less of a basin than in either the living genus 
or the fossil Indian species. The metaconid is larger than the ptotoconid. 
Similarly the talonid is much less hollowed than in the other two forms, and the 
hypoconulid lies more to the rear, so that the posterior end of Mg is more pointed 
than in the Indian tooth. 

P 4 of the genotype, displays an entirely analogous molarisation to that 
which we find in Sivanasua palaeindica. The trigonid shows the same three 
cusps which are present in the molars, but the protoconid and metaconid are 
closer together and the paraconid lies farther forward than is the case in the 
molars so that the trigonid is narrower and more elongated. The talonid on 
the contrary is extremely short, there is no hypoconulid, and the hypoconid 
and entoconid are in close juxtaposition to the trigonid cusps and much lower; 
there is a well marked posterior cingulum. It is thus evident that P 4 diSers 
less in structure from the molars in the case of Sivanasua palaeindica than in that 
of S. viverroides, while the basin-shaped talonid of the Indian fossil more nearly 
resembles the hollow area at the rear of P 4 in Nasua, though whether the two 
respective hollows are homologous or not is uncertain. 

The resemblances between the Indian teeth and those of Sivanasua viver¬ 
roides are so pronounced that it seems hardly possible on the material at present 
available to refer them to another genus. The differences between the Chinji 
and the Neuburg species are on the whole such as might arise on the same line 
in a more advanced form, and it is indeed not unlikely that the horizon from 
which S. palaeindica came is at any rate slightly newer than that of the European 
form. Still more probable is this in the case of the species S. himalayensi s 
which occurs at the base of the Middle Siwaliks. Additional material might 
well necessitate the generic separation of the Indian and European forms, but 
for the present it seems more useful to emphasise the afl&nities of the two forms, 
which are unique among the Mammalia, by provisionally including them in the 
same genus. 

The measurements of the known teeth of the two species together with 
those of the corresponding one in Nasua rufa are tabulated below for purposes of 
comparison :— 
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SiVANAfiUA HIMALAYENSIS, sp., UOV. 

(PI. n, fig. 13.) 

Diagnosis.—A Sivanasua of slightly larger size than S. palaeindica ; with 
relatively broader, lower molars, without a hypoconulid. 

Holotype. —A fragment of the right mandibular ramus containing one tooth 
(?Mi), and parts of the alveoli of the teeth immediately preceding and following 
it. It is in the collection of the Geological Survey of India in Calcutta regd. no. 
D 237. 

Locality.—Neai Haritalyangar (Belaspur State, Simla Hills). 

Horizon, —The Nagri stage of the Middle Siwalik, or possibly slightly below 

this. 

Description,—The holotype belonged to a fully adult animal, since the single 
tooth which it contains has the cusps and ridges somewhat worn. The beginnings 
of the alveol} of fairly large roots both in front of as well as behind this tooth 
are visible, from which it appears to be M^. It is an oblong tooth, with coarsely 
wrinkled enamel and like the lower molars of Sivanasua palaeindica consists of 
a short trigonid of theoretically three cusps and a talonid approximately equal 
in size to the trigonid consisting of two high pointed cusps, I am unable 
to say whether the paraconid actually existed as a definite cusp, since a fracture 
has removed the inner end of the ridge where the paraconid should occur, 
There is a well marked external cingulum. 

Remarks. —The resemblance of the tooth just described to the corresponding 
one of Sivanasua palaeindica is so close that its generic position is not in doubt. 
Its breadth exceeds that of the Chinji species both absolutely as well as relatively 
to the length. The absence of a hypoconulid not only makes the talonid shorter 
but gives the posterior end a square instead of a tapering outline. 

The slight differences mentioned and the fact that it is rather more recent in 
age than S. palaeindica have caused me to venture to establish a third species of 
Sivanasua. The loss of the hypoconulid would seem to be quite in accord with 
S. Mmalayensis representing a more advanced stage in the evolution of the phylum, 
in so far as it shows an approximation to the recent genus Nasua, where the 
hypoconulid is also missing in and often in Mg as well. 

Family: MVSTELIDAE. 

Diagnosis. —Arctoidea with auditory bulla inflated in the earliest members, 
later becoming flattened; paroccipital process broadened, not in contact with 
bulla ; alisphenoid canal absent; dental formula sior^ J ^iih protocone long 
or short, strong paracone and shearing metacone; M^ transversely broadened, 
often large and rectangular, generally with broad, well developed cingulum; 
M* if present very small, lost at an early stage; M^ with well developed tren¬ 
chant or basin-shaped talonid, the hypoconid being invariably the trenchant 
cusp; in most cases with metaconid; Mg often 2-rooted but generally much 
reduced; digitigrade or semi-plantigrade; digits almost always five in both pe9 
and manus. 
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Remarks. —It is probable that the genera included in the Mustelidse do not 
form an altogether natural phylogenetic group, but are of heterogeneous origin. 
Still more would this be the case if like Schlosser (1923, p. 473), Helbing (1928, 
pp. 45, 64) and some other authors the so-called Stenoplesictinse (Teilhard) 
are classified as one of their sub-families. I state below (page 15J) my reasons 
for distributing the various Stenoplesictine genera between the families of the 
Felidae, the Viverridae and the Mustelidae, so that there remain only the genera 
which Abel, (Weber, 1928, p. 333) has divided into three sub-families : Mustelinae, 
Melinae and Lutrinae. Following Pocock (1921, p. 834) I have separated MeHiwra 
and its allies as a distinct sub-family, Mellivorinae, from both Gulo, Martes, Mustela 
and the other genera included by Weber in the Mustelinae. Pocock has split 
up the Mustelidae still further into sub-families, but for practical purposes it seems 
better to adopt Weber’s classification with the exception noted above. 


Measurements of Indian Fossil Mustelidae {Lower Dentition). 
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Measiirements of Indian Fossil Mustelidae {Upper Dentition). 
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Sub-family: MV ST E LIN M. 

Diagnosis. —Mustelidae with elongated, with short protocone ; shorter 

than P^, tritubercular, protocone conical or ridge-like; absent except in 
certain early forms; with metaconid small or absent, talonid not more 
than half the total length of the tooth, basin-shaped or trenchant; feet with 
the exception of Gulo and its allies digitigrade and cursorial. 

Remarks. —Most authors have included the genera Mustela and Pittorius in 
the same sub-family as Maries. Pocock (1921, p. 832) separates them mainly 
on the structure of the auditory bulla, though he admits that the thickening of 
the walls of the bulla of Maries might have given rise to a bulla like that of 
Musiela. In view of the diversity which is found in fossil species, it seems 
impossible at present to split these genera into two sub-families. Gulo has often 
been regarded as belonging to a different sub-family from Maries, but Pocock has 
emphasised. (1920, p. 187) the similarity between them. On the contrary he 
assigns sub-family rank to Mellivora, often put with the Melinse (Schlosser, 1923, 
p. 475) and this seems to me the wisest course. Abel (Weber, 1928, p. 333) 
classifies Mellivora as one of two groups within the sub-family Mustelinse, but 
except in this I follow his classification. 

The Musielinae are in many respects the most primitive of the Mustelidae, 
and still retain structures which have been lost in the later members of other 
sub-families. In this connection it is of interest to note that Pocock for zoolo¬ 
gical reasons has affiliated the Lutrinae with the Mustelinae and the fossil evidence 
seems distinctly to support that view. 


Genus: Sinictis, Zdansky. 

1924. Sinictis, Zdansky, Pal. Sin. ser. C. II, fasc. i, p. 28, PI. vi, figs. 1-4. 

Diagnosis. —Mustelinae with narrow, moderately high skull with rather elon¬ 
gated pointed muzzle ; M^ no longer internally than externally, protocone ridge- 
like ; mandible very elongated and slender ; M^ with a strong metaconid and 
a trenchant talonid. 

Genoiype.—Sinictis dolichognalhus, Zdansky (1924, p. 28, PI. ^d, figs. 1-4). 

Remarks. —This genus seems to be distinguished from Maries mainly by the 
talonid of M^ being trenchant instead of basin-shaped fand from Musiela by the 
presence of a metaconid on Mi and by the more pointed muzzle. The structure 
of M^ is more primitive than that of Maries and Musiela and most other of the 
later genera in the simpler constitution of the protocone and in the smaller 
internal diameter of the tooth. 

Species. —Zdansky did not refer any other species to this genus except S. 
dolichognalhus. Elsewhere (Pilgrim, 1931, p. 38) I have discussed the pro¬ 
priety of including in it Musiela pentelici, Gaudry (1862, p. 42) from Pikermi; 
Musiela sp., Lydekker (1885, p. 177), to which I now give the specific name lydekkeri, 
from the Siwalik Hills : and the smaller species Musiela (?) jdgeri, Schlosser 
(1902, p. 148), from the Bohnerz of Salmendingen. 
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1885. Mustek, sp., Lydekker, Cat. Foss. Mamm. Br. Mus., I, p. 177, text-fig, 26. 

1931. Sinictis (?) sp., Pilgrim, Br. Mus. Cat. Pontian Carnivora of Europe, p. 38, 

Diagnosis. —A Sinictis of approximately the same size as S. dolichognathus; 
mandible rather stouter, intermediate in depth between S. dolichognathus and 
S, pentelici; Mj with a strong metaconid ; talonid longer than in the other spe¬ 
cies ; hypoconid high, immediately behind the protoconid ; with a small internal 
shelf. 

Holotype. —The fragmentary left mandibular ramus described and figured by 
Lydekker (1885, p. 177, text-fig. 25) under the name of Mustela sp. It is in 
the British Museum regd. no. 15914. 

Locality. —The Siwalik Hills. 

Horizon. —Uncertain, but probably from the Pinjor stage of the Upper Siwa- 

liks. 

Remarks. —Little need be added to Lydekker’s description of the holotype, 
or to the comparisons which he has made with numerous recent and fossil species 
which more or less resemble it. Its measurements are given below. The 
is in a fairly advanced stage of wear, which has considerably diminished the 
height of the two external cusps of the trigonid and that of the talonid. The 
metaconid is strong and rather widely separated from the protoconid, occupying 
a position distinctly to the rear of the latter cusp. The talonid is rather more 
than two-thirds the length of the trigonid and consists of a high trenchant 
cusp, hypoconid, which continues the line of the protoconid. Its wear seems 
to indicate that this cusp had a subsidiary peak posteriorly, from which a well 
marked but low and narrow cingular shelf runs along the internal margin of 
the talonid. 

The coexistence of a metaconid with a submedian trenchant hypoconid 
are characters which this species shares with Sinictis dolichognathus, Zdansky 
and Mustela pentelici, Gaudry, and have led me (Pilgrim 1931, p. 38) pro¬ 
visionally to refer the latter species to the genus Sinictis, in spite of its deeper ramus. 
The depth of the Indian ramus is intermediate between that of the other two 
species, being rather less than the length of Mi. The talonid is longer than 
in either of the others, and the internal shelf is possibly more definite. Both 
the ramus and Mi are somewhat more stoutly built than in Sinictis dolichogna¬ 
thus. The differences noted are amply sufficient to distinguish the Indian ramus 
specifically, but in the absence of more complete material, I cannot regard them 
as affording a reasonable excuse for separating it generically from Sinictis, to 
which accordingly I shall provisionally refer this species. 

Measurements. 

Pj ant. post. diam..5*5 mm. 

Ml ant. post. diam... .12*0 mny 

trans. diam.. . 5'0 mm. 

Depth of ramus beneath Mi.11 '5 mm. 
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Sub-family: MELLIVORINM, Pocock. 

Diagnosis. —Mustelidse with auditory bulla not extremely flattened, elongate, 
encroaching on glenoid, divided by an imperfect septum into two chambers, of 
which the posterior one is not multilocular; cavity of bulla opening into a fairly 
large hollow space in the mastoid portion of the periotic; mastoid and parocoi- 
pital processes somewhat remote from bulla; occipital crest inclined backwards 
and inwards from mastoid, rather flattened in back view; palate much extended 
behind the molars; with transverse much exceeding antero-posterior dia¬ 
meter, with small outer and larger inner lobe, metacone absent or rudimentary, 
protocone simple, no hypocone, well-developed inner cingulum ; M* absent; pre¬ 
molars stoutly built, broad ; long, antero-posterior diameter much exceeding 
that of M^, with protocone situated far forward ; P^ and Pj lost in most advanced 
members; Mj long but progressively shortening, without metaconid; talonid 
short, less than one-third the length of the entire tooth, with rather stout, tren¬ 
chant hypoconid, no entoconid; M 2 present in primitive, lost in advanced mem¬ 
bers ; limbs short; feet semi-plantigrade. 

Genus : Mellivora, Storr. 

1780. Mdlivora, Storr, Prodromus, Method. Mamm., p. 34, tab. A. 

1830. Ratelus, Bennett, Gardens and Men. Zool. Soc. I, pp. 13-20. 

1836. Ursitaxus, Hodgson, Journ. As. Soc. Beng., IV, pp. 522, 564. 

Diagnosis. —Mellivorinae with skull rather depressed ; brain case long and 
much expanded laterally; mastoid process prominent, laterally extended; par- 
occipital process prominent, high; muzzle short and relatively narrow; face 
low ; infra-orbital foramen small, frequently duplicated ; teeth rather brachydont; 

much extended transversely ; P^ large, rather stoutly built, with large ante¬ 
riorly placed protocone ; P^ and P® rather broad ; P^ absent; mandible stoutly 
built, with large, well defined masseteric fossa ; symphysis deep, more so than 
ramus under ; Mj stoutly built, with short, low, trenchant talonid; Mg 

absent; lower premolars broad, with well marked accessory cusps and cingula; 
Pi absent. 

Genotype. — Mellivora ratel, Sparrmann, living in the Cape of Good Hope. 

Mellivora sivalensis (Falconer and Cautley). 

1836. Oulo sp., Baker and Durand, Journ. As. Soc. Berig., V, p. 581, PI. xxvii, figs. 4-8. 

1868. Ursitaxus sivalensis, Falconer, Pal. Mem. I, p. 553, description of unpublished 

PI. Q, fig. 4- 

1884. Mellivora sivalensis (Falc. & Caut.), Lydekker, Pal. Ind., (10), H, p. 180, PI. xxvi, 
figs. 1-4, and text-fig. 1, p. 182. 

Diagnosis. —A Mdlivora of about the same size as M. indica ; with fronto¬ 
parietal region flatter and more depressed ; frentals wider between the orbits ; 
auditory bulla slightly more inflated; mastoid process more prominent and lying 
more in the horizontal plane ; paroccipital process stouter and less pointed ; palate 
less extended behind the molars ; M^ less expanded internally; P^ with blades 
longer and more compressed and protocone slightly more anterior; P® longer 
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and more compressed; mandible with narrower and deeper masseteric fossa; 
teeth forming a curve, concave on the inner side; P 4 more compressed; P» 
larger and more pointed anteriorly. 

Holotype. —The skull described and figured under the name of Gulo sp. by 
Baker and Durand (1836, p. 581, PI. xxvii, figs. 4, 5, and 8 ), which is in the 
Science and Art Museum in Dublin, regd. no. 45. The right half of the palate 
was also figured by Lydekker (1884, p. 182, text-fig. 1 ). 

The Dublin skull is undoubtedly the holotype of the species, since it is 
specifically referred to in the description of an unpublished plate Q of the Fauna 
Antiqua Sivalensis in Falconer’s Palaeontological Memoirs I, p. 553, where it is 
named Ursitaxus sivalensis. It is true that the editor of Falconer’s Palaeonto¬ 
logical Memoirs considered that the unpublished figures were of the same specimen 
as that figured by Baker and Durand. This is not the case, the unpublished 
figures being, of Br. Mus. skull no. 40184, which is quite different, at any rate in 
its state of preservation, from the Dublin skull. It is also true that Baker and 
Durand mentioned the British Museum skull, and figured it from the side in their 
fig. 7. We are, however, bound to accept the Dublin skull as the holotype, since 
it was the only specimen of which complete descriptions and figures existed 
at the time when the name Ursitaxus sivalensis was given, and that name was 
definitely applied to it. Lydekker, who copied the original plate Q figures of 
Br. Mus. no. 40184 in 1884 (PI. xxvi, figs. 1-4) chose (1885, p. 188) to regard that 
skull as the holotype, but incorrectly so according to the now accepted laws of 
nomenclature. Apart from this the Dublin skull is more fitted to be the holo¬ 
type, since it is better preserved than the British Museum skull and was more¬ 
over associated with a mandible which probably belonged to the same individual. 

Referred specimens. —Both rami of a mandible appear to have been associa¬ 
ted with the holotype skull, though not attached to it. Baker and Durand 
definitely referred them to the same individual. The right ramus was figured 
by Baker and Durand (PI. xxvii, fig. 6 ) and the left one by Lydekker (1884, text 
fig. 1 , p. 182). 

The second skull mentioned by Baker and Durand and figured in side view (PI. 
xxvii, fig. 7) is in the British Museum (no. 40184). It was figured completely 
by Lydekker (PI. xxvi, figs. 1-4). 

Locality. —All the specimens were found in the Siwalik Hills. One of the 
skuUs, probably Br. Mus. no. 40184, is recorded by Baker and Durand (1836, 
p. 489) to have been excavated at Moginand. No locality is recorded for the 
other. 

Horizon. —On the assumption that both the skulls belong to the same 
level as that of the one found at Moginand, we may regard the horizon as the 
Pinjor stage of the Upper Siwaliks. 

Remarks. —Baker’s and Durand’s original description, quoted in Falconer’s 
Palaeontological Memoirs (I, p. 339), was amplified by Lydekker (1884, p. 180) and 
by Matthew (1929, p. 466). There is nothing to be added to what these authors 
have v^ritten. Matthew considers that the teeth are very distinctly more primi¬ 
tive than either of the recent species, but that the cranial characters mentioned 
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in the diagnosis are probably those of the male, since he has found them in a 
modern male skull. Lydekker considers that the holotype skull does not differ 
essentially from the referred skull except by its slightly larger size, which is likely 
to be due merely to individual or sexual variation. 


Genus : Pkomellivora, nov. 

Diagnosis. —Mellivorinse with short mandible; symphysis long, extending 
back to the hinder edge of Pg; lower border of ramus slightly concave, anterior 
end shallower and less abrupt than in Mellivora ; two large mental foramina, 
one beneath P^ and one beneath the hinder half of P 4 ; with additional smaller 
foramina; Mi relatively long with very compressed blade; P 4 relatively short 
with anterior and posterior cingula short, but with strong posterior accessory 
cusp placed very internally to the main cusp ; Pg small and compressed; Pg 
small, lying very obliquely in the jaw; Pj one-rooted; canine large, rather 
procumbent; Ig slightly larger than Ig; skull characters unknown. 

Genotype.—Mellivora punjabiensis, Lydekker (1884, p. 183, PI. xxvii, fig. 6). 

Remarks. —The genus agrees with Eomellivora in the presence of Pi, by the 
length and slenderness of Mi and in the large canine, but differs in the shorter 
and shallower ramus, the long gradually sloping symphysis and the smaller size 
of the anterior premolars. From Mellivora it is distinguished by the presence of 
Pi, the shallower and more gradual symphysis, the length and compression of Mi 
and the shorter and simpler premolars especially Pg and Pg, and the lafger 
canine. 


Pkomellivora punjabiensis (Lydekker). 

1878. Mellivora sivalensis (Falc. & Caut.), Lydekker, Rec. Geol. Surv. Ind., XI, p. 102.. 

1884. Mellivora punjabiensis, Lydekker, Pal. Ind., (10), II, p. 183, PL xxvii, fig. 6. 

Diagnosis. —This is the only known species and the characters are those of 
the genus. 

Holotype. —The fragmentary right mandibular ramus in the collection of 
the Geological Survey in Calcutta, regd. no. D 20, which was described and figured 
by Lydekker (1884, p. 183, PI. xxvii, fig. 6). 

Locality. —Hasnot, Jhelam district, Salt Range. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —The holotype ramus is extremely meagre material on which to 
found a new genus. In view of the fact that Lydekker has definitely assigned 
it to Mellivora without even querying the reference, this, however, seems the 
procedure best calculated to remove the mistaken idea that the living genus 
Mellivora occurs in the Middle Siwaliks, since the holotype certainly does not 
belong to Mellivora, and its characters, deficient as they are, do not agree with 
those of any other known genus, so far as I am aware. 

Lydekker (1884, p. 184) remarks ‘The shape of the jaw and the number 
and form of the cheek teeth conclusively show that the specimen belongs to a 

11 
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species of ratel of about the same size as the living species and Mellivora sivalensis’. 
These statements are only partially true. The removal of some adhering matrix 
which obscured the alveoli between the canine and Pg at the time of Lydekker’s 
examination shows conclusively that there are three alveoli of which the most 
anterior is of a moderately large size and is situated immediately behind the 
canine; it obviously contained the root of a one-rooted Pg. The middle one of 
the three alveoli is the smallest of the three and lies external to and only slightly 
more forward than the hindermost alveolus, so that P2 was placed obliquely in the 
jaw and was broader behind than in front precisely as in the genus Mellivora. 
The presence of Pi is, however, a primitive feature which distinguishes our form 
from the recent genus. Another feature which marks it off from Mellivora is 
the longer symphysis ; this extends back as far as the hinder edge of P 3 instead 
of only to the hinder edge of P 2 as in the recent genus. The large canine and 
the minute Pg mentioned by Lydekker may also possess generic significance. The 
summit of P4 is broken but the presence of a constriction in the cross section of 
the fractured surface suggests that a posterior cusp may have been present. A 
cingulum surrounds the tooth everywhere but it is less broad than in Mellivora 
indica. It is uncertain whether an anterior cusp was present or not. The 
width of the tooth invites a comparison with that of Mellivora rather than 
with that of Gulo, in which P4 is relatively more slender, has a less con¬ 
tinuous cingulum and only very obscure accessory cusps. Mj was undoubtedly 
a slender tooth and it is unlikely that a metaconid existed. The fracture behind 
the trigonid leaves the exact structure of the talonid in doubt, but it could 
not have been expanded as in Gulo. The presence or absence of M 2 is equally 
impossible to ascertain. There is a mental foramen beneath P 2 and two close 
together beneath P4. As Lydekker has remarked, only two incisors are visible, 
their roots lying abreast of each other; they are of approximately equal size 
and about as large as I 3 in Mellivora indica. ; Ii has left no trace of its pre¬ 
sence. The specimen agrees with Eomellivora in regard to the slenderness of 
Ml, but the excessively broad P 4 distinguishes it from Eomellivora, especially from 
the Chinji species Eomellivora (?) necrophila. Equally does the small size of the 
three anterior premolars give them a different aspect Trom the longer ones of 
Eomellivora (?) necrophila or the broadly expanded ones of Eomellivora wimani. 
The long sloping symphysis and the shallower ramus distinguish it from Eomelli¬ 
vora wimani but less so from Eomellivora (?) necrophila. 

Thus the structure of the teeth, so far as one can infer it, seems to be decidedly 
nearer to Mellivora than to any other genus. The presence of Pi, the long sym¬ 
physis and the small size of P 3 prohibit the generic identity of the Hasnot ramus 
and that of the ratel. The differences from the Upper Siwalik Mellivora sivalensis 
are cf the same nature as those which distinguish it from the recent species, but 
the disproportion in size between P 3 and P 4 is even greater when a comparison 
is made with the Upper Siwalik species. Since, however, it is not improbable 
that the three forms are on the same line of descent, it will not perhaps be in¬ 
appropriate to recognize this by choosing as a generic designation the name 
Promellivoia for the most primitively constituted of the three. 
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Genus: Eomellivora, Zdansky. 

1924. Zdansky, Pal. Sinica, ser. C, II, fasc. 1, p. 61. 

Diagnosis. —^Mellivorinee of large to very large size with high face and rounded 
frontals; teeth crowded; with relatively higher crowns than in Mellivora ; M' 
with three cusps defined, of which the metacone is only rudimentary ; well 
marked internal and external cingula ; stoutly built, with protocone slightly 
contracted between the inner side and the paracone ; anterior upper premolars 
broader than long in the genotype) probably longer than broad \n E. (?) necro- 
phila) ; a one-rooted, fully functional tooth ; P^ triangular, without accessory 
cusps but with cingula ; P® triangular with weak anterior and posterior accessory 
cusps and strong cingula ; upper canine strong; mandible deep with a steep 
and deep symphysis, a long mental foramen or two close together extending from 
the front edge of Pg to below the middle of P 3 and another under the front part 
of P 4 ; Mj one-rooted, oval, consisting of a flat longitudinal crest forming a 
weak cusp in the middle ; Mi very elongate, compressed, with talonid consisting 
of a single median not very compressed ridge-like cusp (hypoconid); P 4 relatively 
elongated, broader behind than in front, with a rather compressed main cusp, 
anterior and posterior accessory cusps and strong cingula ; P 1.3 broad, triangular 
in the genotype, elongate in E. (?) necrophila, with accessory cusps weaker than 
in P 4 or absent; lower canine large, oval in cross-section, without keels. 

Genotype. — Eomellivora voimani, Zdansky (1924, p. 61, PI. xi, figs. 5, 6 ; PI. 
xii, figs. 1 , 2 ). 

Eomellivora (?) necrophila, sp. nov. 

(PI. Ill, figs. 4-7). 

Diagnosis. —An Eomellivora of smaller size than E. wimani ; with a deep 
symphysis descending at an angle of 45“ to a level with the hinder end of P 2 and 
then vertically to the lower edge of the ramus ; chin very much less steep than 
in E. wimani ; lower border of ramus almost horizontal; deep masseteric fossa ; 
with a marked depression on the internal side of the ramus beneath Mi, bounded 
below by a slightly projecting rim which causes the lower surface of the ramus 
beneath and behind Mi to be broad and somewhat flattened; Mi with high 
protoconid, paraconid relatively slightly lower and talonid relatively slightly shor¬ 
ter than in E. wimani ; Mg relatively larger than in E. wimani ; P 3 and P 4 with 
posterior much larger than anterior root, but relatively much narrower than in 
E. wimani ; P 2 elongate, not triangular; Pi single-rooted, oval, slightly elongate 
in an antero-posterior direction; canine relatively larger than in E. wimani : 
skull and upper dentition unknown. 

Holotype. —The isolated Mi described below and figured in PI. iii, fig. 5, 5a. 
This is in the collection of the Geological Survey of India in Calcutta, regd. no. D 
243. 

Referred specimens. —The left mandibular ramus (G. S. I. no. D 254) 
showing the roots or broken bases of the crowns of all the teeth, described below 
and figured in PI. iii, figs. 7, 7a. 


II A 
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Associated with the holotype were a few small teeth, amongst which were 
the hinder part of an Mj (G. S. I. no. D 255a), two lower premolars (G. S. I. 
nos. D 255b and 256b) figured in PI. iii, figs. 4, 6 and an upper premolar (G. S. I. 
no. D 256a, figured in PI. iii, fig. 3. They do not belong to the same individual 
since Mi is slightly larger than the holotype, and the two lower premolars do 
not correspond exactly in size with one another. In certain other respects the 
Ml is not identical with the holotype, so that it is not unlikely that there are 
two species represented. Since, however, all the material is so fragmentary, it is 
not worth while to found another species. At the same time the association 
furnishes valuable evidence for the reference of the ramus D 254, which other¬ 
wise I could hardly have ventured to unite with the holotype. 

Locality. —The holotype and the associated teeth were collected near the 
village of Bhilomar to the west of Chinji in the Salt Range. The ramus was 
found south of Chinji. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description .—The holotype contains a single tooth, which is still embedded 
in a fragment of the ramus. This is obviously a left Mi, and consists of three 
cusps, paraconid, protoconid and hypoconid. All three have been slightly dimi¬ 
nished in height by attrition against the upper teeth, but the wear seems to be 
most marked in the case of the paraconid. The hypoconid and the protoconid 
are in the same straight line and the paraconid is slightly oblique to them. The 
protoconid is much the highest of the three in the present condition of the tooth, 
but if it had been quite unworn, it is probable that the 'difference in height be¬ 
tween the paraconid and the protoconid would not have been so marked. The 
hypoconid is the lowest of the three. It is very elongated and compressed. The 
protoconid is longer than the paraconid and the hypoconid is shorter than the 
paraconid. There is no trace of a metaconid. The protoconid is rather sharp, 
and its anterior and posterior keels descend rather steeply, in the former to a 
deep notch which separates it from the paraconid, in the latter to a less distinct 
notch which separates it from the hypoconid. The hypoconid is the only cusp, 
of which the talonid consists, there being no entoconid, but a small yet distinct 
cingulum exists on the inner side. The summit of the hypoconid is rather trenc¬ 
hant than pointed and the outer side is steeper than the inner side. There is a 
large facet of wear at the hinder end, which shows that a rather large Mg existed. 
The measurenients of this and the referred specimens are collected on page 60. 

Of the associated specimens a fragment of Mi (G. S. I. no. D 255a) shows 
only the talonid, which agrees so closely with the holotype even to the presence 
of a precisely similar internal cingulum that there can be little doubt that they 
are generically, if not specifically identical. The length, breadth and height 
of the talonid are respectively 5-5 mm.; 6-1 mm.; and 5'1 mm.; as contrasted 
with 4'9 mm.; 6-0 mm.; and 4-8 mm. in the case of the holotype. This specimen 
is, therefore, slightly larger than the holotype and had a relatively longer talonid, 
but the difference may be only individual. 

The two lower premolars (G. S. I. nos. D 255b and 256b), figured in PI. iii, 
figs. 4 and 6 respectively, not only differ in size but are also in quite different 
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stages of wear. The dimensions of the larger one are 14-5 mm. long and 7-2 
mm. broad. This tooth has two roots, of which the posterior is larger than the 
anterior one, there is a strong posterior accessory cusp and a much smaller 
anterior one ; there is no cingulum. The smaller of the two, which is also in 
a much more advanced stage of wear, is 13'1 mm. long and 7-0 mm. broad. The 
cusps are very similar, but there is a well marked cingulum on all sides of the 
tooth. It is in the highest degree unlikely that they belong to the same indivi¬ 
dual, and they are probably both P 4 . Their differences incline one to think that 
they represent two allied species. 

The tooth figured in PI. iii, fig. 3 (G. S. 1. no. D 256a) is embedded in a small 
portion of the left maxilla, and is evidently P^. It lacks the summit of the pro¬ 
tocone and the upper surface of the anterior portion of the crown. It is very 
elongate and is expanded near the postero-internal corner but there is no separate 
root. Theye is a strong posterior accessory cusp and a marked internal cingulum, 
extending to the front margin. The broken condition of the tooth deprives us 
of information as to its presence externally, and equally as to the existence of an 
anterior accessory cusp. This tooth may not belong to the same species or even 
genus as the lower P 4 (D 256b), but its Mellivorine affinity is at any rate conceiv¬ 
able. 

Finally there is the ramus (D 254), which was not found with the other 
specimens. This lacks the angle, condyle and coronoid process, but all the teeth 
are represented by their roots, although the crowns themselves are completely 
shattered. Mi is an extremely elongate, compressed tooth, with a long talonid. It 
agrees so closely both in size and outline with the holotype that this fact alone 
suggests specific identity. The alveolus of M* is not complete behind, but it 
evidently was a large somewhat elongate tooth. The four premolars are crowded, 
there being no diastemata. Pj .4 are elongate teeth, with the posterior root 
larger than the anterior one. P 3 lies somewhat obliquely in the jaw. Pi 
is a single-rooted, slightly elongate, oval tooth. The canine is extremely large, 
of an oval cross section, without keels. Since the incisors are only represented 
by roots or alveoli, and since the cavities are not clearly defined, one cannot 
draw precise conclusions as to their size. Ii appears to have been small and com¬ 
pressed laterally. I 2 occupies an extremely backward position opposite the mid 
point of the canine. I 3 was probably somewhat enlarged. The ramus is 
moderately slender, with a very slightly concave lower border, a deep symphysis, 
the depth below Pg being equal to that under Mi. The symphysis descends 
at an angle of about 45° as far as the middle of P 2 and then vertically to 

the lower border. The chin slopes backward at a very gentle angle far removed 

from the vertical. There are two closely juxtaposed, partially fused mental 
foramina extending from in front of to behind Pg. The anterior one is the 
smaller of the two. There is probably another one beneath P 4 , but the broken 
surface of the jaw does not permit of exact observation. The masseteric fossa 
is extraordinarily deep with well defined abrupt edges. There is a marked de¬ 
pression on the inner surface of the ramus beginning under P 4 and extending 

behind Mi. This depression is accentuated by a projecting rim which separates 
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the inner from the lower surface of the ramus and produces a flattening and 
stoutening of the latter from about the mid point of Mi backward. 

Comparisons. —Viewed as an isolated specimen the holotype closely resem¬ 
bles the Ml of Eomellivora wimani, Zdansky (1924, p. 61) from China both in regard 
to size and structure. It is slightly smaller, the protoconid is taller and the 
talonid has a small internal cingulum, which is absent in the Chinese species. 
The two species agree in the absence of a metaconid, the rather high trenchant 
talonid and the elongated, slender form of the tooth. Of other known genera 
which also have no metaconid, Gulo, Megalictis and Aelurocyon have a much 
stouter Ml with a much expanded inner border. The talonid of Gulo is partic¬ 
ularly broad and low and that of Aelurocyon is much too short. Mi of Mellivora 
and Promellivora is much shorter and also too broad, with a shorter, lower and 
more pointed talonid. Mg is also missing. The species of Buncelurus are 
small-sized Oligocene forms, with a very short talonid. Palceogale is like Bunce¬ 
lurus and probably not generically separable from it. Putorius and Ictonyx 
are small animals with a much broader internal cingulum. 

The referred ramus (D 254) presents a sufficient number of Mellivorine 
characters, some of which are clearly reminiscent of Eomellivora, to justify us 
in regarding the precisely similar outline of Mi as strong evidence in favour of 
specific identity with the holotype. Of the two specimens of P 4 which were 
associated with the holotype, the smaller (D 255b) corresponds well with the 
roots in the Chinji ramus, while the larger one (D 256b) seems almost identical 
with the corresponding tooth of Eomellivora wimani. The deep and slender 
ramus; the steep symphysis; the numerous mental foramina; the deep mas¬ 
seteric fossa; the slender Mi with its narrow talonid; and the large canin e 
and Mg are characters which it shares with Eomellivora wimani in distinction 
from Mellivora, Promellivora and Gulo. On the other hand although the larger 
posterior roots of the premolars indicate a probable tendency to lateral expansion, 
yet such an expansion has clearly not taken place to anything like the extent 
which we find in P 1.3 of Eomellivora and in a less degree in Mellivora and Pro¬ 
mellivora. In the sloping chin it differs both from Mellivora and Eomellivora 
and is more like Promellivora. The absence of Pi and Mg in Mellivora and the 
reduction in size of the anterior premolars in both Mellivora and Promellivora 
clearly indicate that both these genera are in a more advanced stage of develop¬ 
ment than the Chinji ramus. I can also imagine that the ancestral form 
which gave rise to Eomellivora wimani may have had the anterior premolars 
less expanded and more like those of the Chinji ramus. I do not mean to imply 
by this that it is not entitled to generic separation from Eomellivora. On the 
contrary if it could be conclusively proved that the ramus was specifically 
identical with the holotype, I should unhesitatingly advocate the use of a 
different generic name, but as the uncertainty exists it seems better provisionally 
to adopt the. queried reference to Eomellivora. It cannot be denied that 
there are resemblances between the Chinji ramus and that of Gulo luscus. The 
living species often shows a similar flattening of the lower surface of the ramus 
in its hinder portion, and the lower border is not unlike that of the fossil. It is 
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not altogether inconceivable that the slenderness both of the ramus and the teeth 
might mark an ancestral stage leading to Gulo. The flatter symphysis of Gulo, 
the shallower ramus, the absence of the internal depression beneath Mj, the 

equality in size of the roots of the premolars and finally the fact that the only 
Pontian Guline species so far discovered, the Chinese Plesiogulo brachygnathus 
Zdansky, has a metaconid in Mi; all these militate somewhat against the affinity 
suggested. 

EomELLIVORA (?) TENEBBARUM, Sp. nOV. 

1884. Mdlivorodon palaindicus, Lydekker, pars, Pal. Ind., (10), II, p. 185, pi. xxvii, 
fig. 8. 

Diagnosis. —An Eomellivora (?) of approximately the same size as Eomellivora 
wimani ; with shallower ramus; without a depression on the internal surface; 

Ml relatively slightly longer, and narrower; hypoconid lower and less com¬ 

pressed than in Eomellivora wimani or Eomellivora (?) necrophila. 

Holotype. —The hinder portion of a left mandibular ramus described and 
figured by Lydekker (1884, p. 185, PI. xxvii, fig. 8) under the name of Mellivorodon 
palceindicus. The specimen is in the collection of the Geological Survey of India 
in Calcutta, regd. no. D 22. 

Locality. —Niki, Salt Range. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —Lydekker referred the holotype to Mellivorodon palceindicus and 
in part based on it his description of the latter species. He was also no 
doubt largely guided by the shape of the talonid of Mi of this specimen in forming 
an opinion as to the taxonomic position of Mellivorodon palceindicus, that part 
being missing in the holotype of that species. 

Matthew (1929, p. 468) observes that ‘ there is no evidence that the second 
jaw fragment attributed to Mellivorodon belongs to it or is in any way related to or 
resembling it save for the quite uncharacteristic features of being about the 
same size and having about the same width of blade in the carnassial (a character 
repeated in numerous genera of several families).’ I had for a long time inde¬ 
pendently held the same view as Matthew. Actually the ramus now designated 
as Eomellivora (?) tenebrarum is too deep and stout to have belonged to the same 
species as Mellivorodon palceindicus, and its lower surface beneath Mi differs 
entirely in appearance, being rather flattened instead of keeled. Matthew has 
pointed out that Mellivorodon palceindicus shows distinct Felid affinities, while, 
in my opinion, the talonid of Mj of the present species shows distinct signs of 
relationship to Mellivorines or Gulines, especially to Eomellivora wimani, and 
still more so to the remains described above under the name of Eomellivora (?) 
necrophila. Had it not been for the existence of the ramus and Mi from Chinii 
belonging to the latter species, I should have been inclined, like Matthew, to regard 
the present ranjus as indeterminate, but since the occurrence of an allied form to 
E. (?) necrophila at a higher horizon than that of Chinji, may be of some import¬ 
ance, it seems better that the specimen should not be lost sight of, to avoid 
which, I have given it a distinct specific name. 
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While feeling reasonably certain that it differs from any hitherto described 
species, I am by no means sure that its affinities are not with Gulo rather 
than with Mellivora. The apparently lower hypoconid than in either Eomelli- 
vora wimani or E. (1) necrophila is closer to that of Gulo luscus. It is, however, 
quite possible that the lowness of the hypoconid is an illusion produced partly 
by more advanced wear but chiefly by intense weathering, of which the specimen 
bears undoubted traces. In this case the specimen if fresh might not have been 
very unlike the Chinji Mi (G. S. I. no. D 243) of E. (?) necrophila. The inner 
side of the talonid is more like that of the Chinji than the Chinese species, but the 
cingulum, if such existed in the Niki Mi, which cannot be ascertained, must have 
been situated at a greater distance above the base of the crown. Relatively 
to the length of Mi, the ramus is shallower than the Chinji ramus (G. S. 1. no. D 
254) and lacks the depression on the internal surface. The extreme narrow¬ 
ness of Ml gives it a markedly different appearance from Mi in Gulo luscus, 
although it cannot be predicated that an ancestral form of Gulo could not have 
had equally narrow teeth. If, however, we take into account the Pontian forms 
known to belong to these two lines, Eomellivora and Plesiogulo, it is with the for¬ 
mer that the closest resemblances lie. 


Sub-family ; LUTRINM. 

Diagnosis. —Mustelidae modified for aquatic life in many parts of the skull 
and skeleton ; limbs shortened ; feet flattened ; articulations of the foot bonee 
loosened; skull with much expanded brain case, contracted behind the orbits; 
muzzle progressively shortening; auditory bulla progressively depressed; 

with metacone progressively shortening, protocone progressively lengthen¬ 
ing ; until in the later genera it is coextensive with the outer wall of the tooth 
and has its inner border almost parallel to the outer wall of the tooth, a ridged 
ring or cusps being simultaneously developed ; M^ tritubercular, short and tri¬ 
angular in the earlier genera, progressively becoming rectangular and longer 
through the development of a posterior and internal cingulum ; Mi with strong 
metaconid; trigonid becoming progressively shorter and lower; talonid broad, 
primitively with an outer trenchant ridge, sloping to the inside, in some genera 
inner edge of talonid developing a ring of cusps so that the talonid becomes 
basin-shaped. 


Genus : Lutra, Erxleben. 

1777. Lutra, Erxleben, Syst. regn. anim. Cl. I, Mamin, p. 445. 

Diagnosis. —Lutrinae of small to medium size ; skull with a rather strongly 
flattened brain—case ; upper profile more or less rectilinear; muzzle narrow, obli¬ 
quely cut away in front; nasal opening small; interorbital breadth less than 
that at the muzzle; palate relatively rather short, extending less than 15 mm. 
behind the molars ; infra-orbital foramen larger than the canine alveolus; cheek 
teeth trenchant, rarely broadened, with relatively high narrow cusps; P^ inner 
side about two-thirds the antero-posterior diameter of the outer side, rarely 
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less or more ; outer cusps trenchant; only one inner cusp; with antero¬ 
posterior diameter two-thirds or more of the transverse diameter ; with weak 
parastyle not developed as a cusp ; mandible depth less than the length of Mi; 
Ml with trenchant cusps; talonid equal in length to trigonid, but narrower; 
strong, high, trenchant hypoconid; entoconid represented by a low narrow 
cingulum; in the sumatrana group the inner cingulum (entoconid) is almost 
as high as the hypoconid; Mg small, circular, twice as broad as long; P4 not 
especially broadened behind, without accessory cusps (adapted from Pohle). 

Genotype.—Mustela lutra, Linne. 

Lutra pal^indica. Falconer and Cautley. 

1868. Liiira falaeindica Falconer, Pal. Mem. I, p. 552, PI, xxvii, figs. 6-8, 

1880. Lutra palaeindica, Falc. and Cant., Bose, Quart. Jour. Geol. Soc. London, XXXVI, 
p. 133. 

1884. Lutra palaeindica, Falc. and Cant., Lydekker, Pal. Ind., (10), II, p. 190, PI. xxvii,, 
figs. 1, 2, 2a. 

Diagnosis. —A Lutra of rather smaller size than L. sumatrana or L. nair ; 
skull relatively shorter than in L. sumatrana or L. nair ; brain case relatively 
wider and more flattened than in L. nair ; temporals less contracted behind 
the orbits; post-orbital processes relatively more prominent; muzzle narrower, 
only slightly exceeding breadth at post-orbital processes; face and dental series 
relatively longer than in L. sumatrana ; P^ with inner side relatively shorter 
than in L. sumatrana ; M^ short er especially on the inner side ; M^ with stronger 
and higher hypoconid than in L. sumatrana. 

Holotype. —The skull figured by Falconer (1868, PI. xxvii, figs. 6, 7) and des¬ 
cribed first by Bose (1880, p. 133) and subsequently by Lydekker (1884, p. 190, 
PI. xxvii, fig. 1) and by Pohle (1919, p. 41, PI. ii, fig. 5). It is in the British 
Museum, regd. no. 37151. 

Referred specimen. —The left mandibular ramus (Br. Mus. no. 37152) figured 
by Falconer (1868, PI. xxvii, fig. 8) and described and figured by Lydekker (1884, 
p. 192, PI. xxvii, figs. 2, 2a) and referred by both authors to the same species as 
the holotype. 

Locality. —The Siwalik Hills. 

Horizon. —Upper Siwalik, probably not older than the Pinjor stage, but the 
level is uncertain. 

Remarks. —Lydekker has compared this species with the various living Indian 
species of otter and with L. sumatrana and endorsed Falconer’s and Bose’s 
opinion that it was specifically distinct from any other species. Thomas (1889, 
p. 193, footnote) remarked that the skull was scarcely distinguishable from that 
of L. sumatrana, and Trouessart (1897, p. 284) classified it as a variety of 
L. sumatrana. Pohle (1919, p. 41) placed it in the Lutra sumatrana group but 
considered that the skull showed much greater affinity with L. intermedia, Pohle 
than with L. sumatrana, Gray, though fully entitled to specific differentiation.. 
Matthew (1929, p. 469) apparently agrees with the latter author, but has men¬ 
tioned only those details of structure in which it differs from Lutra lutra. 
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The skull as a whole is relatively shorter than in L. sumatrana, but this is 
due to the shortness of the occiput, the facial region being relatively longer. 
The brain case is relatively wider than in L. sumatrana, but the facial region 
and in particular the muzzle and the palate are much narrower. The inter¬ 
temporal and inter-orbital breadths are identical. The post-orbital processes 
are rather more prominent than in L. sumatrana. Behind them the temporal 
borders remain approximately parallel for a distance of about 14 mm. 
Some specimens of L. sumatrana seem to ^resemble it closely in the latter 
feature, while in others the expansion towards the rear begins gradually almost 
immediately behind the orbits. In any case the marked contraction behind 
the post-orbital processes which is seen in L. lutra is entirely absent here. 

There are certain differences from L. sumatrana in regard to the structure 
of the teeth, some of which, as Matthew has suggested, are probably indicative 
of a more primitive stage. In P^, the antero-posterior diameter of the inner 
side is relatively lebS and the metacone is slightly longer. The protocone is 
differentiated as a distinct cusp from the remainder of the encircling rim, which 
is not the case in L. sumatrana, and in the fossil species the inner portion of the 
tooth is less hollowed. The parastyle is more distinct. In the transverse 
diameter is relatively greater and both the anterior and posterior sides slope 
backward considerably more ; the metacone is more reduced; the line be¬ 
tween it and the paracone is much more oblique. The canines are situated 
more to the inside than in L. sumatrana, although their size is at least equal to 
those of the living species. The diastema between the canine and I® is consi¬ 
derably less than in L. sumatrana. 

The referred mandibular ramus is more slender than in L. sumatrana ; the 
trigonid of Mj is distinctly longer relatively to the talonid; the hypoconid is 
higher and more trenchant, on which account as also because the entoconid 
ridge is narrower and lower, the talonid is less basin-shaped than in either L. 
sumatrana or L. nair. 

As Lydekker (1884, p. 193) has pointed out, this species bears no affinity to 
Sivaonyx hathygnathus. He was only acquainted with the ramus, but the P^ 
referred to that species distinguishes it even more effectively. L. hasnoti seems 
equally to stand in no close relation to the Upper Siwalik species, on account 
of the narrow talonid and low metaconid of its Mj. L. (?) furtiva is very 
incompletely known, but its short Mj and long premolar series indicate the 
entire absence of any close affinity either to this or any other Lutrine species. I 
know of no species, from which its descent might be immediately traced. 
One of the L. sumatrana group of otters might very well be its successor. 

Luteine genus indet, hasnoti, Pilgrim. 

(PI. II, figs. 18, 18a, 186.) 

1913. Potamotherium (?) hasnoti, Pilgrim, Pec. Geol. Surv. Ind., XLIII, pp. 282, 291. 

Diagnosis. —Lutrinae with stoutly built mandible, deeper than the length 
ot M| ; Mj broadest in the middle, tapering anteriorly ; with talonid only two 


THE FOSSIL CAENIVOEA OF INDIA. 


To 

thirds the length of the trigonid and much narrower; protoconid extremely 
high ; paraconid much lower, lying about as much to the inside as in Lutra ; 
metaconid lower than paraconid, situated on the same level as the protoconid 
and partially connected to it by a transverse ridge ; talonid not basin-shaped, 
with a low crenulated somewhat trenchant hypoconid; entoconid rim not 
markedly developed except at the extreme postero-intemal corner; P 4 rather elon¬ 
gate, more than two-thirds the length of Mj, with a high main cusp, a rudimentary 
anterior cusp, a distinct posterior cusp and a strong posterior cingulum particu¬ 
larly promiment at the postero-internal corner. 

Holotype. —The right mandibular ramus containing P 4 and figured in PL 
ii, figs. 18, 18a, 18b of the present work. It is in the collection of the Geological 

Survey of India in Calcutta, regd. no. D 135. 

Locality. —^Hasnot, Salt Eange. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description and comparisons. —The measurements of the holotype are tabu¬ 
lated on page 60. The relatively great breadth of the trigonid of M^, and the 
stoutness of all the cusps, as well as their arrangement and in particular 

the advanced position of the metaconid, which is exactly on the same level as 

the protoconid, and the somewhat trenchant character of the hypoconid united 
with the lowness of the cusps which represent the entoconid, would seem to 
indicate that the specimen is Lutrine. On the other hand the height of the 
protoconid and the lowness of the metaconid are not characters which any modern 
Lutrines possess. If the cusps were more slightly built, the metaconid more 
backward and the hypoconid less trenchant some of the other features mentioned 
might invite a comparison with the Viverridae. In addition to the objections 
referred to, I know of no Viverridae in which the mandible is so deep and robust, 
while the latter character is typically Lutrine and the former is found in the 
Lutrine genera Sivaonyx, Aonyx and Enhydriodon. Each of the three latter 
genera, however, has the metaconid as high as the protoconid, and the talonid 
is much broader and basin-shaped. Further in P 4 the position of the posterior 
accessory cusp is quite different, lying to the outside of the main cusp, while in 
the present species it is directly behind it. 

Viewed as a Lutrine many of the characters of the holotype are, however, 
primitive, as may be seen by a comparison with the Aquitanian genus Potamo- 
therium. Such are the inferior length of M 4 relatively to P 4 ; the shorter 
metaconid ; the narrower and shorter talonid ; the position of the posterior access¬ 
ory cusp of P 4 directly behind the main cusp ; and the presence of an anterior 
accessory cusp in P 4 . It is true that Potamoiherium vdktoni is not only much inferior 
in size to the present species, but the trigonid of M 4 is narrower, its cusps are 
pwer, the hypoconid is more trenchant, and P 4 lacks the broad cingulum at the 
postero-internal corner of that tooth in the holotype, while in addition the mand¬ 
ible is slender and shallow. Neither of the American species referred to the genus 
Potamoiherium are in any closer agreement with the present species. P. robustum, 
Cope is a smaller species, and the blade of the talonid is more cutting. P. lycopo- 
tamica. Cope is an extremely small species, but seems to agree with the present 
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form in the structure of the premolars. In P. lacota Matthew and Gidley, 
which is an absolutely larger animal, the jaw is as deep as in the Indian species 
and would seem to be rather stout. On the other hand the teeth are more 
slender. P3, apparently, has not the intermediate cusp behind the summit 
although its posterior cingulum is broad. The crown of P4 is too broken to 
admit of a comparison. 

It is not therefore feasible to classify L. (?) hasnoti with Potamotheriuvn, as 
I was at first inclined to do. It is likely that it should be separated generically 
from all known species. I cannot point to any living otter of which it might 
reasonably be considered as ancestral, but until the meagre material which alone 
is at my disposal at present is somewhat augmented, I refrain from giving the 
species a generic name. 

Lutein® genus indet. fuetivus, sp. nov. 

(PI. Ill, fig. 11.) 

Diagnosis.-. —Lutrinae of small size ; with rather stoutly built mandible, deeper 
than the length of ; with deep masseteric fossa ; a large mental foramen be¬ 
neath P2 and another between Pg and P4; Mj extremely short only one quarter 
as long again as F4, with its greatest breadth in the middle; three cusps of 
trigonid of approximately equal height, close together; paraconid considerably 
shifted to the inside ; talonid short, length about three quarters that of the 
trigonid and slightly narrower, with trenchant hypoconid; entoconid probably 
low; Mg small, sub-circular; premolar series very long; P4 slightly broader 
behind, with posterior accessory cusp and strong posterior cingulum; Pg 
and Pg double-rooted, lying obliquely to the axis of the jaw ; Pj single-rooted 
lying internally to the anterior root of Pg. 

Holotype. —The right mandibular ramus figured in PI. iii, figs. 11, 11a of the 
present work. It is in the collection of the Geological Survey of India in Calcutta, 
regd. no. D 239 . 

Locality. —Malian Dhok, near Chinji, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description. —The holotype is a poorly preserved right mandibular ramus, 
showing the entire depth beneath P4 and immediately behind Mg but with the 
lower border broken between these points. A portion of the masseteric fossa 
is preserved but the coronoid process, the condyle and the angle are lacking. 
Mg is only known by its root; and the crowns of Mj and of all the premolars are 
considerably weathered or broken. The ramus is stoutly built and deeper rela¬ 
tively to its length than in any of the otters except Aonyx, Sivaonyx and Enhyd- 
riodon. The general shape and structure of M^ can be made out, although the 
front of the paraconid and the inner side of both paraconid and metaconid are broken 
away and the end of the talonid is missing. Its length is decidedly less than in 
any of the living otters proportionately to the length and depth of the jaw and 
to the length of the premolar series. It is only one quarter as long again as P4. 
Even in Potamotherium Mj is not as short as this. The hree cusps of the tri- 
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gonid are of equal height; all lie close together and the metaconid is on a level 
with the protoconid ; the paraconid appears to lie rather inside the median axis 
of the tooth. The talonid is slightly narrower than the trigonid ; it is obviously 
shorter than in living otters and is about three quarters of the length of the 
trigonid. It appears to have had a trenchant hypoconid of which the exact 
height cannot be determined on account of weathering, nor can the height of 
the entoconid be observed for the same reason. The premolar series is consi¬ 
derably longer than in any of the living otters, making some approach in this 
respect to Potamotherium. P 4 is slightly broader behind than in front; it had 
evidently an accessory cusp which lay directly behind the main cusp, though the 
summits of both have been broken away. There was also a strong posterior 
cingulum. The structure of Pg and Pg cannot be made out. They were 
smaller than P 4 and lay obliquely in the jaw. P 4 is only known by a piece of 
the root, which lies inside the anterior root of Pg and close against the inner 
side of what seems to be the extreme end of the alveolus of the canine. Thfe 
rest of the canine alveolus and everything in front of it is missing. The measure¬ 
ments of the specimen are included in the table on page 60. 

Comparisons. —From the shape of the lower border of the ramus and from the 
size and depth of the masseteric fossa, as well as by the structure of the trigonid 
of M 4 , I think that the specimen must be Lutrine. It is certainly more primi¬ 
tive than any living otter or than L. palceindica, as shown by the premolar series 
being unreduced and very long and by the short Mj with a talonid which is much 
shorter than the trigonid. It is, however, difficult to suggest one of the otter 
lines rather than another to which it might belong, more especially in view of 
its poor state of preservation. The deep ramus is like that of Aonyx, but from 
that genus as well as from Sivaonyx it is distinguished by the narrower talonid 
of M 4 and its apparently different structure. The shortness of seems to 
indicate that it cannot be connected with any species of Potamotherium. As 
we are unacquainted with the fossil history of Aonyx we cannot definitely deny 
that this species may be a primitive stage of that genus. In the circumstances 
I cannot, venture to give it a generic name. 

INCERTiE SEDIS. 

Genus : Sivalictis, nov. 

Genotype.—Sivalictis natans, sp. nov. 

Sivalictis natans, sp. nov. 

(PI. I, fig. 1 .) 

Diagnosis. —A Carnivore of large size, with an of Mustelid shape and 
structure ; with the three roots very strong and massive and entirely fused to 
one another; outline sub-triangular; with all the corners rounded; antero-posterior 
about two thirds of the transverse diameter; outer border very oblique; all 
the cusps extremely low and bunodont, surface of crown concave transversely; 
paracone strong with strongly serrated outer edge; metacone weaker; protocone' 
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separated by a Follow from tbe two outer cusps; a very strong parastyle repre¬ 
sented by a broad antero-external sbelf ; a broad [postero-internal cingular sbelf 
situated at a different level from tbe internal cingulum ; a slight anterior cin¬ 
gulum."^ 

Holotype. —Tbe isolated tootb figured in PI. i, figs. 1, la, lb of tbe present 
work. It is in tbe collection of tbe Geological Survey of India regd. no. D 227. 

Locality. —Cbinji, Salt Eange. 

Horizon. —Tbe Cbinji stage of tbe Lower Siwaliks. 

Description. —Tbe bolotype is apparently a right upper molar, probably 
of a Carnivore. Its outline may be called sub-triangular, but tbe corners of 
tbe triangle are rounded to such an extent that it is actually irregularly ovate. 
All tbe cusps are low, and this lowness is real and not tbe effect of wear or 
weathering. Tbe three main cusps which are present in tbe upper molars 
of most of the Canids, Viverrids and Mustelids can be recognized and their posi¬ 
tion, as I interpret them, is indicated by tbe letters on fig. lb. Tbe surface 
of tbe tootb is transversely concave and is thus similar to that of tbe ordinary 
Viverrid or Canid upper molar. Tbe paracone is represented by a semicircular 
ring with outwardly radiating ribs, which may have been accentuated by wea¬ 
thering ; inside of this ring is a hollow, also possibly accentuated by weathering. 
Tbe metacone is represented by a small circle of wear. Tbe protocone pre¬ 
sumably is to be seen in tbe low semicircular ridge which bounds tbe central 
hollow internally; weathering has possibly reduced tbe height of this. Tbe line 
joining tbe paracone and metacone is oblique to tbe short diameter of tbe 
tootb. A strong cingular sbelf, which appears to represent tbe parastyle, exists 
on tbe outer side of tbe paracone, but is absent outside tbe metacone. A 
cingulum also exists on tbe posterior margin and a narrow one on tbe anterior 
margin. Tbe flattened portion of tbe crown internal to tbe central hollow is 
in direct continuation of tbe anterior cingulum and is reminiscent of tbe strong 
internal cingulum characteristic of tbe Mustelidae. A step down is taken, how¬ 
ever, before we reach tbe posterior cingulum, which does not conform with tbe 
structure of any Mustelid Mj which I have seen. Tbe roots are completely 
fused but tbe former existence of tbe usual three roots of tbe Viverrid and 
Mustelid upper molar is clearly shown by tbe traces of tbe division between 
them ; they are strong and massive. Its dimensions will be found on page 60. 

Remarlcs. —Tbe size of this tootb suggests that it may be Canid, but tbe 
obliquity of tbe line joining tbe paracone and metacone and still more tbe pre¬ 
sence of tbe strong antero-external cingulum at once negatives this suggestion. 
Both tbe great size of tbe tootb and tbe low cusps militate against associating 
it with tbe Viverridae, in which family no evolutionary specialisation of a similar 
character has as yet been proved to exist. On tbe other band tbe increase in 
size of tbe upper molar is a phenomenon which is characteristic of many phyla 
of tbe Mustelidae during tbe Pontian epoch, while tbe flattening of the cusps 
in response to a change in diet can equally be paralleled in Latax {=Enhydra), 
although it has proceeded much farther in tbe genus named. If one compares 
our specimen feature by feature with M^ of Potamotherium, assumed to be 



THE FOSSIL CARNIVORA OF INDIA. 


79 


near the ancestral type of the otters, the same elements can be observed, 
although their grotesque development in order to serve a different purpose 
has altered their appearance out of almost all recognition. 

The above interpretation of the peculiar structure of the tooth before us 
may prove to be altogether incorrect, but at any rate parallels to it actually 
exist, and I cannot devise a reasonable alternative. Its verification must await 
the discoveries of further material and perhaps cannot be fully proved until 
the entire skull is known. In any case the unique character of the specimen 
renders it certain that it is generically different from the upper molar of any 
genus which has hitherto been described. Under these circumstances I consider 
it advisable to facilitate the work of reference by giving it the new generic name 
of Sivalictis, the specific designation natans being given to it in allusion to the 
possibility that it was a Lutrine animal of aquatic habits in which a peculiar 
dentition has been developed due to the adoption of a hard diet, corresponding 
to that which has taken place in Latax {—Enhydra) marina. 

There are two other specimens described below (G. S. I. nos. D 128 and 
207): one an isolated from Chinji; and the other the front portion of a 
maxilla from the Dhok Pathan stage of Hasnot, which agree in size with the 
present and show some indications of an unusual Lutrine structure. No 
more can be said except that there is a possibility that they may belong to the 
same or an allied form to Sivalictis natans. 


INCERTiE SEDIS. 

Genus indet., species indet. 

(PI. I, fig. 5 .) 

From the same locality and horizon as the holotype of Sivalictis natans 
comes an isolated left P^ (G. S. I. no. D 128 ) figured in PI. i, figs. 5 , 5 a-c, of 
the present work, which is placed here more for convenience than because there 
is any real evidence that it belonged to the same genus or even the same family 
as the upper molar of Sivalictis natans. Its size is such as might correspond 
with that specimen. Its roots are strong and fused near the base of the crown 
to an unusual extent, but beyond this there is no reason to regard it as generi¬ 
cally the same. The summit of the paracone has been obliquely eroded by 
wear producing a flat surface sloping steeply down almost to the parastyle. 
The posterior part of this plane of erosion has been broken off and with 
it the greater part of the blade which constitutes the metacone. A low but 
distinct parastyle exists. The protocone forms a prominent shelf bounded on 
its inner side by a low rounded, inconspicuous border. This protoconal shelf 
starts opposite the extreme anterior point of the tooth and is continued back, 
but with a gradually diminishing width, for a distance more than half the total 
length of the tooth. It then passes into a strong cingulum of which the end 
cannot be seen on account of the break in the hinder end of the crown of the 
tooth. A cingulum also exists on the external' margin of the tooth. 
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I have seen in no member of the Amphicyoninse a protocone which extend* 
80 far back as in the present tooth. Many of the Cynodontinae and the Ursidae 
have an equally long protocone, but in no case does it start so far forward as 
here, except in the specimen from the Bugti Hills figured by Cooper (1923, p. 262) 
under the name of Cephalogale hugtiensis, which, I have doubtfully referred 

{see above, page 29) to the aberrant genus Metarctos. The Bugti tooth has no para- 

style and the protocone forms less of a flat shelf than is the case here. I think 
that the nearest parallel is to be found in of some of the early Lutridse 
such as Potamotherium lorteti. The figure of Potamotherium oppoUensis given 
by Wegner (1913, p. 230) seems to afford somewhat of a parallel. In them, 

however, the protocone is more basin-shaped and its internal margin is 
more rounded. It is conceivable that it might belong to the which has been 
described above, but farther than this one cannot go. Like the preceding 
specimen it belongs to a unique type and I cannot find a satisfactory parallel 
' amongst previously described material. In default of such a parallel I have 
somewhat arbitrarily described the two Chinji specimens successively. The 

dimension? of both are included with those of the Mustelidae on page 60. 

INCERT^ SEDIS. 

Genus indet., species indet. 

(PI. I, fig. 7.) 

From the Dhok Pathan stage of Hasnot comes a fragment of the right 
maxilla containing the canine, two premolars and the beginning of the alveoli 
of two roots standing abreast which can only be those of P^ (G. S. I. no. D 207), 
figured in Pi. i, figs. 7, 7a. The canine is an extraordinarily large tooth with an 
elongate oval cross section without any sign of longitudinal keels, slightly pro¬ 
cumbent, with a comparatively short root, much dilated at its junction with 
the crown. Both the premolars are too greatly weathered to show the struc¬ 
ture quite clearly ; P^ is absent; P* has a circular crown due to the presence 
of a marked internal cingulum and an external expansion. The summit shows 
an antero-posteriorly elongated zone of wear and much weathered anterior and 
posterior keels. The crown is implanted on a single stout root. A short 
diastema exists between P^ and the canine and a much longer one between P^ 
and P®. P® is an elongate oval tooth, apparently slightly broader in front 
than behind, with an internal cingulum which possibly extends round the crown, 
though the weathering is too great to enable it to be distinguished clearly. The 
crown slopes steeply from the summit to the anterior margin, where there is 
no accessory cusp. The posterior slope is more gradual and there is a distinct 
posterior cusp. The crown is implanted on two stout roots, which are close 
together though not actually fused. Lying posteriorly to P* are two alveoli, 
of which one is directly behind P® while the other lies considerably internal 
to but abreast of the former. These must represent the alveoli of the roqts of 
the paracone and protoccme of P^. The fracture of the maxilla does not penm’t 
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one to see either the border of the orbit or the infraorbital foramen. The 
incisor region is entirely missing. 

The great size of the canine, and the simple cingnlated crowns of the pre¬ 
molars seem to indicate that the maxilla belongs to a Mustelid. The excessive 
dimensions of the canine, the shape of its root and the reduced premolar series 
’5^ith a one-rooted P® invites a comparison with Enhydriodon sivalmsis. A 
similar large, rather procumbent canine and a reduced number of premolars is 
seen in Lutra aonychoides, Zdansky. In the Chinese species, however, has 
two roots. The specimen before us is clearly different from Enhydriodon not 
only on account of the slenderer P®, of which the greatest diameter lies in the 
front instead of the rear of the tooth, but still more because the alveoli of P^ 
indicate that the internal expansion of that tooth was very much less than in 
Enhydriodon. 

I am inclined to think that the maxilla belongs to an animal of Lutrine 
lineage which had specialised earlier than Enhydriodon, but along somewhat 

similar lines and in response to a similar change of diet from softer to 

harder material. It has, however, obviously remained closer to Potamotherium. 
These are precisely the genetic indications afforded by the and P^ des¬ 
cribed above (pages 77 , 79 ) under the name of Sivalictis natans and gen. indet. 
sp. indet, and for this reason I have chosen this place for the description of 
the specimen. Obviously the P^ described above is too large for the alveoli 
of which traces are visible in the maxilla, but a similarly constituted tooth of 
smaller dimensions would quite easily fit the alveoli in question. I need 
hardly say that being fully conscious that neither of the specimens is suffi¬ 
cient for generic diagnosis, and there being no evidence of association, I do 
not claim more than a possibility that there may be a generic aflSnity between 
them. Since, however, they are all of them peculiar specimens, they are 

in their way of some importance and subsequent reference to them will probably 

be facilitated by classifying them together in this work. 


Genus : Enhydriodon, Falconer. 

1835. Amyxodon nom. nud.. Falconer and Cautley, Journ. As. Soc. Beng., IV, p. 707. 

1868. Enhydriodon,, Falconer, Pal. Mem., I, p. 331, PI. xxvii, figs. 1-6. 

Diagnosis. —Lutrinae of extremely large size; brain-case rather swollen 
and high; temporal region considerably contracted and continuing so for a 
long distance with approximately parallel side walls ; orbits of moderate size; 
infra-orbital foramina large; post-orbital processes rather prominent; muzzle 
rather broad, very short; with large nasal opening, broader than high; lamb- 
doidal crest rather prominent ; auditory bulla rather prominent and very broad ; 
external auditory meatus situated opposite the posterior part of the bulla ■ 
dentition differing from other genera mainly by the structure of P^ in which 
the inner half of the tooth consists of two cusps (protocone and hypocone), 
of which the former may be still further divided; well marked paracone and 
inetacone and a pit>gressively strengthening parastyle; large, especially ia 
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regard to its transverse diameter, which exceeds its antero-posterior diameter ; 
canine and I® very strongly developed; I^ with a progressive tendency to 
disappear; and probably absent; P^ also with a tendency to disappear 
in the most advanced species [E. sivalensis Falc.) ; as in the genus Aonyx 
but with the cusps of the trigonid well separated, talonid basin-shaped sur¬ 
rounded by a ring of low cusps ; P 4 short, broadening posteriorry, with a 
strong postero-external cusp and a broad singulum. 

Genotype.—Enhydriodon sivalensis, Falconer (1868, p. 331, PI. xxvii, figs. 1-5). 

Species. —In addition to the genotype E. sivalensis, another smaller species 
from the Siwalik Hills was mentioned by Falconer (Pal. Mem., I, p. 336) with¬ 
out either name or figure. Matthew (1929, p. 472) has pointed out the pro¬ 
bability that a specimen of P^ in the British Museum (No. M 4847) not pre¬ 
viously figured is the one which Falconer had in mind. He figured it but equally 
omitted to give it a specific name. Later I gave the name Enhydriodon falconeri 
to this specimen and refigured it (Pilgrim 1931, p. 56, PI. ii, figs. 3, 3a). Its 
history so far as we know it is related below (page 86 ) and a specific diagnosis 
and description is given. Enhydriodon campanii (Meneghini 1862, p. 18), from 
the beds of Monte Bamboli in Tuscany is for the present regarded as a third 
species. Stromer (1931, p. 18, PI. i, figs. 3, 4) has founded the species E. 
■africanus on an M^ and a mandibular ramus from S. W. Africa in a deposit 
supposed to belong to the ‘ Middle ’ Pliocene. Finally an associated front and 
hind foot from Pikermi have been referred provisionally to the genus Enhydriodon 
(Pilgrim 1931, p. 56) on account of their Lutrine affinities and their large size, 
under the name of Enhydriodon (?) latipes. 

Remarks.--The history of the name of this genus has been dealt with by 
Lydekker (1884, p. 195) and brought up to date by Pohle (1919, p. 156). Both 
these authors discussed its affinities and the justification for separating it 
generically from Lvtra. The same questions have more recently been dealt 
with by Matthew (19ii9, p. 471) and myself (Pilgrim 1931, p. 55). 

Lydekker fully recognized the affinities of the two species E. sivalensis and 
E. campanii, but considered that neither of them could be generically differen¬ 
tiated from Lutra. Weithofer (1889, p. 57) revived the name Enhydriodon, in 
which he was followed by Trouessart (1897, p. 282) and Pohle (1919, p. 156). 
Neither of these authors doubted its Lutrine affinities. Matthew (1929, p. 471- 
2) considered that E. campanii was entitled to generic distinction from E. 
sivalensis, because of the less quadrate shape of P^; the more anterior position 
of the protocone; the more elongated and crested shape of the hypocone ; the 
absence of the twinning of the protocone in M^ ; and the fully functional charac¬ 
ter of P^ as opposed to its vestigial nature in E. sivalensis. He also remarked 
‘ Neither probably has anything to do with the otters; they are separately descended 
from some primitive type allied perhaps to Megalietis and other Lower Miocene genera— 
not to Potamotherium, which is the ancestral type for otters.’ 

I agree with Matthew that E. campanii is decidedly more primitive than 
E. sivalensis and that when we know more about it, it will probably be neces¬ 
sary, to make it into a separate genus. Since, however, the characters he men- 
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tions seem to be subject to some variation in the Indian forms, and since both, 
of them differ in much the same way by their more bunodont cusps from the 
two new fossil genera Sivaonyx and Vishnuonyx from India, which I have felt 
bound to establish on very imperfect material, although their approximate an¬ 
cestry to Enhydriodon is very probable, I do not feel called upon to add another 
generic nMUe to the nomenclature. 

If the foot bones which I described (Pilgrim, 1931, p. 56) under the name 
of Enhydriodon (?) latipes are really those of a species of Enhydriodon, as their 
size would indicate, then the Lutrine aflEnities of Enhydriodon cannot be doubted. 
They show little resemblance to Meles, but more to Martes and Gulo, at any 
rate in regard to the retention of what appear to be primitive Mustelid charac¬ 
ters. As I have stated (Pilgrim 1931, p. 72) these primitive survivals seem 
to indicate that Enhydriodon is descended from a form which was at any rate 
contemporary with Potamotherium so that the Enhydriodon and Potamotherium 
branches ate distinct. In this Matthew’s views and my own coincide. At the 
same time the affinities between the three genera Enhydriodon, Sivaonyx 
and Aonyx, incline me to think that the latter modern genus may be distinct 
from the line which led from Potamotherium to most of the other living otters. 
This, however, is no reason for disregarding the distinctly aquatic modifications 
which Enhydriodon equally with Aonyx shows, and their position in the Lutrinse 
seems unassailable on the facts which are at present before us, assuming that 
they are really facts and not an illusory series of coincidences. 


Enhydriodon sivalensis. Falconer. 

1835. Amyxodon sp. nom. nud., Falconer and Cautley, Journ. As. Soc. Beng., IV,. 
p. 707. 

1839. Amyxodon sp. nom. nud., Royle, Illustr. Bot. Himal., I, p. 31. 

1868. Enhydriodon ferox MS name, description of unpublished plate P. figs. 4-6 in 
Fauna Antiqua Sivalensis, Falconer, Pal. Mem., I, p. 552. 

1868. Enhydriodon sivalensis, Falconer, Pal. Mem., I, p. 331, Pl. xxvii, figs. 1-5. 

1884. Lutra sivalensis (Falconer), Lydekker, Pal. Ind. (10), II, p. 195, p. 198, 
text-fig. 3, p. 351 ; PI. xxvii, fig. 5, PI. xlv, figs. 3, 3a. 

Diagnosis. —An Enhydriodon of large size; with upper cheek teeth series 
shorter than in E. campanii; P® broader posteriorly than in E. campanii; P- 
absent or small; P^ with transverse distinctly greater than antero-posterior 
diameter ; protocone situated more backward and internally than in E. campanii; 
hypocone no larger than protocone, subconical; with protocone often twinned 
and with occasional accessory cusps at the hinder end of the tooth. 

Lectotype. —Of the three skull fragments described and figured by Falconer 
(1868, I, p. 331, PI. xxvii, figs. 1-5), which are in the British Museum regd. 
nos. 37153, 37154, 37155, Matthew (1929, p. 471) selected the most complete, 
no. 37153 to be the holotype. 

Referred specimens. —A specimen of the facial portion of the skull in thn 
Museum of the Royal College of Surgeons, Ijondon, collected in the Siwalik Hills- 
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aad pies^ted by the Rev. R. Everest. This has been described and figured 
fey Lydekker (1884, p. 196, PI. xxvii, fig. 5). 

A fragmentary right mandibular ramus in the Ipswich Museum, collected 
in the Siwalik Hills by Sir P. T. Cautley. This was described and figured by 
Lydekker (1884, p. 351, PL xlv, figs. 3, 3a). 

Locality .—All the specimens are from the Siwalik Hills, but their precise 
locality is unknown. 

Horizon .—This is certainly Upper Siwalik, but whether it belongs to the 
Pinjor or to an older stage from which it seems likely that some of Falconer’s 
and Cautley’s specimens were obtained is uncertain. 

Remarks. —Little need be added to Falconer’s and Lydekker’s description of 
this species, or to the later comments by Pohle (1919, p. 155), Matthew (1929, 
p. 471) and Pilgrim (1931, p. 55). Pohle has stated that it is most closely 
allied to the genus Aonyx among living otters. This is most clearly seen in 
the high, swollen brain case and the great distance over which the contracted 
portion of the temporal region continues. If, as seems very likely, the referred 
mandible in the Ipswich museum belongs to this species, then in addition both 
Aonyx and Enhydriodon are characterised by a deep ramus and a broad, basin¬ 
shaped talonid in Mj. The Ipswich mandible is too fragmentary and worn for 
accurate description, but its depth and the broad and basin-shaped talonid of 
Ml is reminiscent of that of Aonyx and Simonyx bathygnalhus and equally of 
the Ml from Hasnot (G. S. I. no. D 161) referred to Enhydriodon falconeri {see 
page 85). It is so extremely probable that the last named specimen represents 
essentially the structure of that tooth in the genus Enhydriodon as a whole, 
that we may conclude that its resemblance to Mi of Aonyx as opposed to the 
corresponding tooth of most other living otters affords yet another feature of 
likeness between the two genera. 

The most important difference from Aonyx lies in the structure of P^, 
which on its inner side shows two strongly developed conical cusps, the proto¬ 
cone and hypocone, while on the outer side there is a parastyle and an extremely 
robust paracone and metacone. In Aonyx a hypocone is absent, the protocone 
is more median and much more slender; the outer cusps are trenchant rather 
than conical and the parastyle is weaker. 

Matthew (1929, p. 472) has suggested that Lutra a^nychoides, Zdansky (1924, 
p. 45) of the Pontian of China ‘ is in some respects the form from which 
Enhydriodon might be derived ’. Zdansky merely says: ‘ Lutra sivalensis ist 

ebenso wie L. campani in der Richtung gegen Enhydra zu spezialisiert kommt 
daher hier nicht weiter in Betracht ’. I do not think that there is any very 
close affinity between Enhydriodon and Latax {—Enhydra). Pohle (1919, pp. 
155, 159) has emphasised the strong difference between the latter genus and 
all other Lutrine genera. On the other hand he has remarked on the resem¬ 
blances between Enhydriodon and Aonyx. Matthew’s suggestion is interesting but 
at the same time from an examination of a cast of the P^ of Lutra aony- 
ehoides, which Dr. Zdansky was kind enough to send me, I find that ‘the 
appearance of a semi-separate cingular cusp which might develop into the hypo- 
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coae of Enhydriodon ’ is much less than the figure has suggested to him. 
It is hardly more than the faintest swelling and I do not think that Zdansky’s 
species can be generically separated from Aonyx {see below p. 92). 

A much closer parallel is to be found in the of Eimonyx bathygnathtis 
(Lydekker), in which a real hypocone exists, also a strong parastyle, while the 
outline is similar, the important difference being that the cusps are smaller 
and more trenchant, thus approaching Aonyx more than Enhydriodon. I con¬ 
ceive Aonyx to be the modern survival of a form more primitive than either 
Sivaonyx or Enhydriodon, though it has suffered a reduction of the metacone, 
which is somewhat elongated even in the Dhok Pathan Sivaonyx and still more 
so in the Chinji Vishnuonyx. On this hypothesis Aonyx is the representative 
of a branch distinct both from Sivaonyx and Enhydriodon as well as from Pota- 
motherium and Lutra. ‘ Lutra aonychoides ’ may be a species of Aonyx which 
had varied in the faintest degree in the direction of Sivaonyx. 

The differences of E. sivalensis from E. campanii, which Matthew has 
emphasised and which he considers are of generic value, are embodied in the 
diagnosis of E. sivalensis, and are commented on above (page 82). It is cer¬ 
tainly more primitive than E. sivalensis and approaches Sivaonyx in the smaller 
transverse diameter and more anterior position of the protocone of P* and 
in its less reduced premolar series, but it is not proposed here to adopt 
Matthew’s suggestion and erect another genus for its reception. 

Enhydriodon falconeri. Pilgrim. 

(PI. II, fig. 15.) 

1868. Enhydriodon sp.. Falconer Pal. Mem., I, p. 336, 

1929, Enhydriodon sp., Matthew, Bull. Amor. Mus. Nat, Hist., LVI, p. 472, text 
fig. 11. 

1931. Enhydriodon falconeri, Pilgrim, Br. Mus. Catalogue of the Pontian Carnivora of 
Europe, page 56, PI. ii, figs. 3, 3a, 5, 5a, 5b. 

Diagnosis. —An Enhydriodon of smaller size than E. sivalensis; P^ with 
transverse only slightly greater than antero-posterior diameter, with protocone 
twinned and slightly more anterior than in E. sivalensis; paracone and meta¬ 
cone somewhat less bunodont; with a stronger parastyle. 

Holotype. —The isolated P^ figured by Matthew (1929, p. 472, text fig. 11) 
and by Pilgrim (1931, PI. ii, figs. 3, 3a). It is in the British Museum regd. 
no. M 4847. 

Referred specimen.—The isolated specimen of Mj collected by Vinayak Rao 
in the neighbourhood of Hasnot, Salt Range (G. S. I. no. D 161), which was 
mentioned by Pilgrim (1913, p. 282) under the name of Enhydriodon sp. aff. 
sivalensis, figured (1931, P. 54, pi. ii, figs. 5, 5a, 5b) and refigured in PI. ii, 
figs. 15, 15a, 15b, of the present work, is referred with considerably uncertainty 
to this species. 

Locality. —The type locality is the Siwalik Hills. The doubtfully referred 
Ml came from the neighbourhood of Hasnot, Salt Range. 
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Horizon. —The somewFat more primitive character of the Folotype invites the 
idea that it might belong to a lower level than that of E. sivalensis, but it is in- 
the highest degree improbable that it is Middle Siwalik, as Matthew (1929, 
p. 472) has suggested. Not only do the stratigraphical relations of the various 
beds in the Siwalik Hills militate against any deposit there being as early as 
the Dhok Pathan stage, but amongst the fossils collected by Falconer, Cautley 
and their co-workers, none of the typical species of the Dhok Pathan stage 
occur, with the doubtful exception of Hipparion antelopinum which Matthew 
has suggested may be identical with Hipparion punjahiense. There is, however, 
a very distinct possibility that the lowest beds exposed in the Siwalik Hills 
may correspond to the Tatrot stage of the Salt Range, and that some of 
Falconer’s species, which are the same or closely allied to species which belong 
to the stage mentioned, may have been collected in these lowest beds. The 
matter is discussed on pages 2, 3 above but there is no definite proof one way 
or the other. 

With regard to the M^ (G. S. I. no. D 161) from Hasnot, we cannot 
altogether exclude the possibility that a villager, who perhaps brought the- 
specimen to Vinayak Rao, may have collected it from the Tatrot stage, or it 
may have been among the fossils washed down from the overhanging cliffs of 
that stage into Middle Siwalik ground. Since, however, the genus occurs in 
Europe in undoubted Pontian or' even pre-Pontian deposits, there is no reason 
why the specimen should not be really Middle Siwalik. 

History of the holotype. —Falconer (1868, p. 336) mentioned the existence of 
a P^, from the Siwalik Hills which he considered to belong to a second species 
of Enhydriodon. This was not figured at that time, and appears to have been 
mislaid even at the period when the Palaeontological Memoirs were published. 
It was unknown to Lydekker when he wrote his accounts of Indian Carnivora, 
in 1884 and 1885, and appears not to have been found until early in this century, 
when Forsyth Major had it drawn for a prospective paper, which was never 
written. The drawing is still in existence and was reproduced in a recent 
work by myself (Pilgrim, 1931, PI. ii, figs. 3, 3a). The P^ (Br. Mus. no. 
M 4847) is almost certainly the missing specimen, as Matthew opines. It was 
figured by the latter author (1929, p. 472, text fig. 11) with only a brief mention* 

Description and comparisons .—The holotype is smaller than the P^ in the 
two specimens of E. sivalensis which have the outline of the tooth perfectly 
preserved, as will be seen from the following measurements. 

Coll. Surgeons Br. Mus. no. 37153. Br. Mus. no. M 4847.. 
no. 777A. 

Antero-posterior diameter . 17-6 15-4 14-8 

Transverse diameter . 19-4 17-2 15-9 

The excess of the transverse over the antero-posterior diameter is certainly 
less than in the case of E. sivalensis, and approaches the condition which is 
found in E. campanii and in Sivaonyx hathygnathus. The central valleys are just 
as much blocked by the stoutness of the cusps, but the bunodonty is less pro- 
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nounced in the case of the paracone and metacone than in E. sivalensis. The 
protocone is cleft into two parts, while the median cingular cusp between the 
protocone and hypocone is weaker than in the specimens figured by Falconer 
(1868, PI. xxvii, fig. 2) and Lydekker (1884, PI. xxvii, fig. 5). This median cusp 
is absent in E. campanii and only slightly indicated in Sivaonyx hathygnathus. 
It appears, however, that there was some variation with regard to it, because 
in Br. Mus. no. 37153 figured by Falconer in PL xxvii, fig. 4 either the median 
cusp was absent or else it was closely united to the protocone ; it is impos¬ 
sible to say which, on account of the fracture of the front portion of the tooth. 

The parastyle seems to be rather stronger than in E. sivalensis. 

The doubtfully referred from Hasnot (G. S. I. no. D 161) may not 
have been any shorter than the corresponding tooth in the Ipswich mandible 
of E. sivalensis; but at any rate the width of the talonid is very decidedly 
less. Even so the breadth and stoutness of the tooth distinguishes it from 

in every known species except Aonyx capensis, Lutra reevi, Newton, Sivaonyx 

hathygnathus and Sivaonyx hessicus. The proportionate lengths of the talonid 
and the trigonid seem to be very much what is the case in the Ipswich 
mandible and to conform approximately to what we find in most of the genera 
of otters. This is, however, not the case in Aonyx capensis, in which the talonid 
is exceptionally long compared to the trigonid. In this respect Sivaonyx 
hathygnathus agrees with Enhydriodon. The three cusps of the trigonid are of 
approximately the same height, but the metaconid is less robust than the other 
two. The paraconid does not lie so much to the inside of the median line 
which passes midway between the protoconid and the metaconid, and in con¬ 
sequence the tooth is much more symmetrical than in Aonyx. This character 

equally distinguishes the of Sivaonyx hathygnathus and Sivaonyx hessicus, Lydekker 
{see Pilgrim, 1931, p. 76). Partly owing to the backward position of the metaconid 
and partly to the flat surfaces of the three cusps against the area which they 
enclose, there is a wide valley between the paraconid and the metaconid and a 
broad almost flat area is enclosed between the three cusps. This makes the tooth 
especially unlike of Aonyx capensis, but in a lesser degree distinguishes it 
from that of every other species of otter which I have studied. The cusps of 
the talonid are worn, but it is obvious that they form a semicircular wall 
which encloses a hollow. The external ridge which bounds the hollow has very 
little of the height and cutting power which is characteristic of it in Pota- 
motherium. On the other hand this is a feature of the genera Aonyx and Paraonyx. 
The internal wall which bounds the hollow is differentiated into three or perhaps 
more low cusps. The tooth is bounded on all sides except the postero-internal 
half by a basal cingulum. A similar, but broader Mi from the Middle Pliocene 
of Egypt was described by Stromer (1920, p. 363, fig. 11). That of E. africanus 
is even closer. 

It will thus be seen that in respect of the structure of its Mj Enhydriodon 
cf. falconeri closely resembles Sivaonyx. In fact except by its larger size and 
the relatively slightly broader talonid it does not seem that the genera can be 
separated on the characters of Mj alone. The talonid of Enhydriodcn sivalensis 
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seems to have been as much broader than that of the Hasnot as the latter 
is than Sivaonyx hathygnathus, so that the character is probably a progressive 
one. In a less degree the Hasnot tooth resembles the of the living genus 
Aonyx. The latter is distinguished, as mentioned above, by the relatively longer 
trigonid and the more asymmetrical position of the paraconid. 

The dimensions of the tooth are as follows:—antero-posterior diam. 21‘6 mm.; 

transverse diam. 12-7 mm. ; length of trigonid 13 0 mm. ; length of talonid 10 mm. 

Genus: Sivaonyx, Pilgrim. 

1931. Sivaonyx, Pilgrim, Br. Mus. Cat. Pontian Carniv. Eur., p. 74, PI. ii, figs. 4, 4a. 

Diagnosis. —Lutrinse of large size ; having a of an approximately quad¬ 
rate shape with a moderately trenchant paracone-metacone blade; paracone 
somewhat stoutly built; metacone very slightly elongate ; parastyle well deve¬ 
loped but low; with two internal cusps, protocone and hypocone, lower than 
the outer cusps, somewhat stoutened and expanded so that the basin-shaped 
area is contracted ; with a strong internal cingulum ; mandible with ramus deeper 
than the length of ; canine large; P^ single-rooted; P^ broad posteriorly, 
with a strong, outwardly situated posterior cusp and a broad cingulum, no anterior 
accessory cusp; very broad; paraconid situated so as to be bisected by 

the median axis of the tooth ; metaconid as high as paraconid ; talonid broader 
than trigonid and approximately equal in length to it, basin-shaped, surrounded 
by a ring of cusps of which the entoconid is as well developed as the hypoconid ; 
Mg small, oval. 

Genotype. — Lutra hathygnathus, Lydekker (1884, p. 193, PI. xxvii, figs. 3, 4), 

Species. —In addition to the genotype, I have included (Pilgrim, 1931, p. 76) 
the species Lutra hessica, Lydekker (1890, p. 3, text fig.), from the Pontian 
beds of Eppelsheim in this genus. Stromer (1920, p. 361, fig. 10 ) has described 
an Ml from the Middle Pliocene beds of the Wadi Natron (Egypt) as Lutra a£E. 
hessica. 

Sivaonyx bathygnathus (Lydekker). 

(PI. II, figs. 14, 16; PI. IV, fig. 1 .) 

1884. Lutra hathygnathus, Lydekker, Pal. Ind., (10), II, p. 193, PI. xxvii, figs. 3, 4. 

1931. Sivaonyx bathygnathus (Lydekker), Pilgrim, Br. Mus. Cat. Pont. Carniv. Eur., 
p. 74, PI. ii, figs. 4, 4a. 

Diagnosis. —A Sivaonyx in which Mj differs from that of S. hessicus by 
its slightly greater breadth, talonid slightly longer relative to the trigonid; P 4 
with a broader posterior root; depth of ramus greater than instead of only 
equal to the length of Mj. 

Holotype. —The left mandibular ramus described and figured by Lydekker 
(1884, p. 193, PI. xxvii, fig. 3, 3a) under the name of Lutra bathygnathus. It 
is in the collection of the Geological Survey of India, regd. no. D 33. 

Referred specimens. —Lydekker referred to the species a fragment of the 
left mandibular ramus (G. S. I. no. D 34) showing much more of the hinder 
portion than the holotype, and also the alveolus of Mg, but nothing of the 
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teeth in front of it. This reference, doubted by Matthew (1929, p. 470), is 
probably confirmed by the additional specimens of the species mentioned below 
and unknown either to Lydekker or Matthew. 

A left mandibular ramus (G. S. I. no. D 156) from the Dhok Pathan stage 
of Hasnot, figured in PI. ii, fig. 14 of the present work. 

The front portion of the right mandibular ramus (G. S. I. no. D 244) from 
the Dhok Pathan stage of Hasnot, figured in PI. iv, figs. 1, la of the present 
work. 

The hinder portion of the right mandibular ramus (G. S. I. no. D 260) 
also from the Dhok Pathan stage of Hasnot, containing Mj, of which only the 
talonid is preserved and the broken base of Mg. 

A Sixth specimen (G. S. I. no. D 249) consisting of the hinder part of the 
left mandibular ramus with M^ and the root of Mg was collected by H. M. 
Lahiri about s^ furlongs S. S.W. of Kamlial, Salt Range, from a horizon which 
he regards as Dhok Pathan. This is smaller than the others and may be speci¬ 
fically different, but since the portions preserved show no differences in structure 
from the other specimens, one cannot regard the inferiority in size as due to 
more than individual variation. 

Finally an isolated left P^ (G. S. I. no. D 167), which was collected from 
the same horizon at Hasnot, shows a Lutrine structure approximating to that of 
P^ of Enhydriodon, and corresponds in size to the holotype and referred rami 
of Sivaonyx bathygnathus. In the circumstances it is highly probable that I am 
right in attributing it to this species. It has been briefly described and figured 
in a previous work by myself (Pilgrim, 1931, p. 75, PI. ii, figs. 4, 4a). The 
same drawing is again reproduced in PI. ii, figs. 16, 16a of the present work. 

The measurements of all these specimens are collected in the table on 
page 60. 

Locality .—The type locality is Hasnot, and with the exception of the ramua 
no. D. 249 all the referred specimens were collected in the same neighbourhood. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description .—As Lydekker (1884, p. 193) has stated, the depth of the ramus 
is considerable and much exceeds the length of Mj, both in the holotype and 
all the referred specimens, as may be seen from the measurements on page 60. 
The masseteric fossa is very deep and extends forward to Mg. The shape of 
the hinder part of the ramus is Lutrine in character. There are three mental 
foramina running obliquely downward from Pg to P 4 . 

Ml is an exceedingly broad tooth, its broadest portion being situated in 
the anterior part of the talonid, from which point it tapers more towards the 
front than towards the rear. The trigonid and talonid are approximately equal 
in length. The trigonid is composed of three cusps of approximately equal 
height, the paraconid being the most robust and the protoconid the least so. 
The metaconid lies on the same level as the protoconid. The paraconid occupies 
a median position and is bisected by a line which passes through the longitudi¬ 
nal axis of the tooth almost midway between the protoconid and the metaconid. 
The talonid is basin-shaped and is surrounded by a prominent rim which on 

14 



90 


thp: fossil carnivora of India. 


the outer side is differentiated into one or two indistinct cusps representing the 
hypoconid, and on the inner side, entoconid, is slightly crenulated. A cingulum 
is strongly developed all along the external side; it extends right round the 
front end of the tooth and only dies away about half way along the internal 
side. 

Mg is represented by its broken crown in D 250 and appears to have been 
a moderate-sized tooth, somewhat longer than broad. 

The outline of is the same in each of the referred specimens which show 
it, as in the holotype, and is elongate oval, broader behind than in front. In 
D 244, its crown is perfectly preserved except for the fracture of the summit 
of the principal cusp. The posterior accessory cusp is almost as strong and 
probably little inferior in height to the main cusp. It lies well on the outside 
of the median axis. A strong cingulum encircles the tooth on every side. 

The anterior premolars are known only by their alveoli. Pg is slightly 
smaller than P^. It is a double-rooted tooth, lying obliquely in the jaw, the 
posterior root, which is the larger of the two, being on the inside. Pg is similar 
to Pg but still smaller. P^ is a rudimentary tooth with a single root which 
lies on the inside of Pg. The canine is an extremely large tooth of an oval 
cross section, with its antero-posterior diameter almost equal to that of P^. 

The referred left P^ (D 157), figured in PI. ii, figs. 16, 16a, is a little-worn 
tooth, well preserved except for the outer portion of the paracone which is 
broken away, causing it to appear less robust in the figure than it is in reality. 
The outline of the tooth is sub-quadrate but with a slight tendeucy towards 
a triangular shape on account of the inner side being shorter than the outer 
one. The antero-posterior is decidedly greater than the transverse diameter. 
The metacone is a distinct cusp, somewhat shorter than the paracone, and 
projecting somewhat to the rear. A well developed but low parastyle is pre¬ 
sent at the antero-external corner. The inner half of the crown contains two 
well marked cusps, the protocone, which lies somewhat in advance of the para¬ 
cone, and is inferior to it both in height and robustness, and the hypocone, 
which is slightly weaker and lower than the protocone. Between them is a 
faint median cusp. The central portion of the crown is thus considerably 
contracted and there is little or no tendency for a basin-shaped hollow to be 
formed between the inner and the outer cusps, such as is a feature of Lvtra 
and Aonyx. There is a well marked internal cingulum, which runs round the 
anterior side to join the parastyle and on the posterior side almost joins up 
with a backwardly projecting shelf which abuts against the blade of the meta¬ 
cone. The dimensions of this and the other referred specimens of this species are 
collected on page 60. 

Remarks and comparisons. —The imperfections of the holotype deterred Mat¬ 
thew (1929, p. 470) from venturing on any generic reference of this species. It 
is, therefore, fortunate that the referred specimens described above should not 
only clear up the details of the dental structure and prove the constancy of 
the characters which Lydekker has already emphasised, but also shed consider¬ 
able light on its affinities. The later finds also settle the geological horizon 
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of the species. As a matter of fact Lydekker’s keen-sighted intuitions founded 
on slender premises prove to be not so wide of the mark. 

As I have already stated (Pilgrim, 1931, p. 74), the mandible and lower 
dentition afford small grounds for separating this species generically from En- 
hydriodon, that is if my assumption that the from Hasnot (G. S. I. no. D 

161) referred to Enhydriodon falconeri, belongs to the genus Enhydriodon is 
correct. Unfortunately conclusive proof of this is lacking, and we cannot ex¬ 
clude a possibility that it belongs to an extremely large species of Sivaonyx. 
Its resemblance to Mi in the Ipswich mandible referred to Enhydriodon sivalensis, 
already emphasised (page 87), and in the recently discovered ramus of E. africanm 
Stromer (1931, p. 18), supports the more obvious view which I have adopted. 

On the same assumption is very largely based the attribution of the P* 
(G. S. I. no. D 157) to the species Sivaonyx hathygnathus. It certainly corre¬ 
sponds in size with the rami and lower dentition of that species, and equally cer¬ 
tainly its peculiar structure can only be paralleled in Enhydriodon amongst the 
Lutrinse, though it evidently represents what I conceive to be a more primitive 
stage of features which in Enhydriodon have proceeded to a still more remark¬ 
able development. A comparison with P^ of Enhydriodon falconeri (Pilgrim, 
1931, p. 75, PI. ii, figs. 3, 3a) shows at a glance that, in both, in addition to the pro¬ 
tocone a strong hypocone exists. These two inner cusps are sufficiently stout 
either to quite obliterate any central basin-shaped hollow or to tend to do so. 
Such a basin-shaped hollow is found in Lutra, Aonyx and all other Lutrinse, and 
is encircled by a low semicircular rim on which cusps, if they exist, are only of 
the nature of serrations. Apart from its inferior size the following differences 
from Enhydriodon may be observed :—(1) the sharper, slenderer and more elon¬ 
gate character of all the cusps, as opposed to their blunter, stouter and more 
conical character in Enhydriodon ; (2) while in Enhydriodon the space left 
between the bases of the four main cusps is negligible, some faint trace of an 
original hollow area still remains in Sivaonyx ; (3) the transverse diameter is 

relatively greater in Enhydriodon ; (4) the metacone is somewhat more elongate 
in Sivaonyx ; (5) the parastyle is somewhat weaker in Sivaonyx ; (6) in Sivaonyx 
the internal side of the tooth is relatively shorter, which gives it slightly more 
of a tendency towards a triangular, as opposed to the rectangular outline in 
Enhydriodon ; (7) the absence of any division in the protocone in the case of 
Sivaonyx ; (8) the absence or at any rate only slight trace of the median cin- 
gular cusp often found in Enhydriodon. Almost all these differences are such as 
one might expect to find in a species which while tending to develop in the 
same direction as Enhydriodon was in a more primitive stage. In particular 
the more elongate character of the metacone in Sivacmyx is directly com¬ 
parable to its even greater elongation in the much earlier Potamotherium. It 
is interesting to notice an increased elongation of the metacone in the Chinji 
species Yishnuonyx chinjiensis {see page 94), which otherwise closely parallels 
the species Sivaonyx hathygnathus. 

The Chinese species Lutra aonychoides, Zdansky (1924, p. 45) suggests in 
the structure of its a possible affinity to Sivaonyx. Except for the absence 

14a 


92 


THE FOSSIL CAENIVOEA OF INDIA. 


of a h 3 rpocone, the weaker metacone, the smaller transverse diameter, the rather 
more triangular shape, the absence of an internal cingulum and of the bulging 
posterior shelf there is a distinct similarity to Sivaonyx, as may be seen from 
perusing Zdansky’s description of the of Lutra aonychoides ‘ ist ein sehr 
massiver Zahn von fast trapezformigem Grundriss. Gegeniiber Lutra vulgaris ist 
der Hauptzacken auf Kosten des hinteren Nebenzackens viel starker entwickelt. 
Der Innenzacken ist deutlich ausgebildet und mit der Hinteraussenecke 
des Zahnes durch ein sehr breites hockerartig emporgezogenes Basalband 
verbunden. Bei L. vulgaris ist dagegen ein ausgesprochener Innenzacken nicht 
vorhanden. Die vorderhalfte des Zahnes ist mit einem Basalbande versehen, das 
an der Aussenecke am starksten ist So far as concerns P^ Sivaonyx differs 
from Aonyx capensis in much the same way as it does from Lutra aonychoides, 
but its antero-posterior diameter in Aonyx capensis is even greater, the para- 
style is weaker, as well as the metacone, while the internal half of the tooth 
has even less indication of a structure which might develop into a hypocone, 
there being only a rim encircling a basin-shaped hollow. The outline of the 
tooth in Aonyx^ capensis is, however, more rectangular than is the case in either 
Sivaonyx or Imtra aonychoides owing to the internal side being longer. I do 
not think, however, that it is feasible to separate Lutra aonychoides generically 
from Aonyx, but the Chinese species is certainly more primitive than any living 
species of Aonyx and in addition shows some faint tendency to develop a struc¬ 
ture which approaches that of Sivaonyx. 

From the study of the ramus and lower dentition only of Sivaonyx hathyg- 

nathus, Pohle (1919, p. 26) classified it with Potamotherium, apparently because 

it happens to possess one more premolar than recent species of Lutra and Aonyx. 

The presence of P^ can, however, hardly be regarded as a proof of genetic 

affinity, and I have little doubt that it would be found in a more or less rudi¬ 
mentary state in the Pontian ancester of each of the recent otter lines. In 
Sivaonyx it is a vestigial tooth situated on the inner side of Pg, while in Pota¬ 
motherium it forms one of the general row of teeth. In other respects Sivaonyx 
bears only the most distant resemblance to the European Lower Miocene species. 
In Ml of the latter the metaconid is very much lower than the other cusps of 
the trigonid, instead of being actually larger and higher than the protoconid; 
the paraconid lies almost entirely outside the median axis of the tooth instead 
of being bisected by it; the talonid is short and narrow, not expanded as in 
Sivaonyx, Enhydriodon and Aonyx, nor is it hollowed, the hypoconid being high 
and trenchant, sloping steeply down to the inner margin, where there is hardly 
a trace of the prominent rim of Sivaonyx, Enhydriodon and Aonyx. The P^ 
of Potamotherium is almost as narrow behind as in front, whereas in Sivaonyx 
and Aonyx it widens considerably towards the rear ; the cingulum is narrower ; 
the posterior cusp lies directly behind instead of somewhat on the outer side 
of the main cusp, and there is a pronounced anterior cusp, absent in Sivaonyx 
and Aonyx. 

In most of the features mentioned Aonyx shows considerable similarity to 
Sivaonyx. The living genus differs in the relatively longer trigonid of M^; in 
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the further internal shifting of the paraconid, so that it lies almost entirely 
inside of the median axis; in the outer side of the protoconid and the inner 
side of the metaconid being inclined to one another instead of approximately 
parallel as in Sivaonyx ; in the absence of a broad cingulum and a strong pos- 
tero-external accessory cusp; in P 4 ; in the smaller canine and in the 
absence of Pj. 

In almost all these characters Sivaonyx is closer to Enhydriodon, the com¬ 
parison being more easily possible with the (G. S. I. no. D 161) referred to 
E. falconeri than with the poorly preserved Ipswich mandible. On the analogy 
of the palate and upper dentition of Enhydriodon we can, however, hardly 
doubt that the jaw in that genus was shortened; that the lower, like the 
upper premolar series was reduced; and that the canine and 13 were larger. 
We may conclude that Sivaonyx exhibits just the characters appropriate to 
a form ancestral to Enhydriodon. It is interesting to note that some of its 
primitive features are shown in the earlier species Enhydriodon campanii, as 
compared with Enhydriodon sivalensis, such as a longer jaw; a less reduced 
premolar series; and in P^ an inferior transverse diameter, a more anterior 
protocone and a weaker parastyle. Since, however, E. campanii, though possibly 
earlier in age than Sivaonyx hathygnathus, already possesses the bunodont character 
of E. sivalensis, it is obvious that the fossil Indian genus cannot be regarded 
as the direct ancestor of Enhydriodon, but that both are descended from an 
earlier perhaps Middle or even Lower Miocene form, not differing greatly from 
Vishnuonyx chinjiensis. 

Aonyx may have sprung from a closely allied form in which the hypocone 
is still absent. It has remained closer to the hypothetical stem in its failure 
to develop a hypocone in P^, traceable, however, in a rudimentary condition 
in Lutra aonychoides, in the longer trigonid of Mj^, in its smaller canine, while 
on the other hand the increase of the antero-posterior diameter of P^ on the 
internal side gives that tooth a more rectangular outline than in Sivaonyx. 
As already suggested (page 83), Potamotherium seems more likely to have been 
on the direct stem leading to Lutra, which is probably distinct from that on 
which lay Vishnuonyx, Sivaonyx, Aonyx and Enhydriodon. This view seems to 
find support in the deductions which I have drawn from the foot bones of En¬ 
hydriodon (?) latipes (Pilgrim, 1931, p. 72) also referred to above (page 83). 

Genus: Vishnuonyx, nov. 

Diagnosis. —Lutrinse of rather small size ; having a P^ of triangular shape ; 
antero-posterior diameter on the outer side much exceeding that on the inner 
side, and also much exceeding the transverse diameter; with a high, pointed 
paracone; metacone lower but elongated; parastyle weak ; with two internal 
cusps, protocone and hypocone, both much lower than the paracone ; protocone 
situated rather far forward ; with a slight internal cingulum ; M^ rather small; 
mandible with a deep ramus; P 4 elongate, only slightly broader posteriorly ; 
with a strong posterior accessory cusp, not situated so much to the outside of 
the main cusp as in Sivaonyx, without an anterior accessory cusp; with a 
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broad cingulum ; with talonid broader and shorter than trigonid, surrounded 
by a crenulated rim, of which the entoconid is as strong as the hypoconid; 
Mg elongate oval, rather longer than in Sivaonyx. 

Genotype.—Vishnuonyx chinjiensis, sp. nov. 

ViSHNUONYX CHINJIENSIS, Sp. nOV. 

(PL II, fig. 17 ; PL IV, fig. 6 .) 

Diagnosis. —This is the only species known and the diagnosis is that of the 
genus. 

Holotype. —The left maxilla containing P* and a fragment of the root of 

described below and figured in PL ii, figs. 17, 17a. It is in the collection 
of the Geological Survey of India in Calcutta, regd. no. D 223. 

Referred specimen. —A fragmentary right mandibular ramus from Chinji (G. S. 
I. no. D 2’45) figured in PL iv, figs. 6 , 6 a of the present work, containing P 4 , the 
anterior root and the crown of the talonid of M^, and the broken base of Mg. 

Locality. —Both the holotype and the referred ramus were collected near 
Chinji, Salt Range. 

Horizon. —The upper portion of the Chinji stage of the Lower Siwaliks. 

Description. —P^ in the holotype is a tooth of a triangular shape, the angle 
betw;een the anterior and external sides being approximately a right angle. The 
external side is about half as long again as the anterior side. The crown contains 
four cusps. Of these the paracone is the highest and is tall and pointed ; the 
metacone has had its summit broken off, but it is easy to see its outline at any 
rate in the actual specimen ; it is lower than the paracone but considerably 
elongated ; the two inner cusps are much lower than the outer ones ; of these 
the hypocone is lower than the protocone. The protocone is situated very 
distinctly in advance of the paracone. The parastyle is not very strongly marked. 
There is a slight cingulum, most distinctly indicated on the hinder margin between 
the hypocone and the metacone, but also visible internally and anteriorly. The 
crown of is not preserved but it may be inferred from the fragment of the root 
still left as well as from the unbroken surface of the maxilla that it was a smaller 
tooth than in most of the otters. 

The referred right ramus (G. S. I. no. D 245) is broken off in front of P 4 
but the crown of P 4 is almost perfect except for the loss of the summit of the 
principal cusp. Of the crown of Mj only the talonid is preserved, but the 
anterior portion of the tooth is represented by its root. The broken base of 
Mg is shown, and the front part of the masseteric fossa, but the coronoid process, 
the condyle and the angle are missing. The structure of the parts of the 
ramus preserved in this specimen is remarkably similar to that of the ramus 
of Sivaonyx haihygnathus. The depth of the ramus is approximately the same 
relatively as in the Hasnot species, and the deep masseteric fossa characteristic 
of the otters can be plainly distinguished. Its dimensions agree very well with 
those of the holotype P^. P 4 is oblong-oval, slightly broader in its posterior 
part but less so than in Sivaonyx haihygnathus. There is a high main cusp, a 
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strong posterior cusp, rather less outwardly situated than in the Dhok Pathan 
species and a broad cingulum. The broad basin-shaped talonid of Mj with its 
crenulated rim is almost identical with that of Sivaonyx bathygnathus, but seems 
to be shorter relatively to the trigonid than in the latter species. Mg does not 
show the structure of the crown but it seems to be longer than in Sivaonyx 
bathygnathus. Its measurements as well as those of the holotype are on page 60. 

Remarks and comparisons. —Had it not been for the existence of the fossil 
Enhydriodon and Sivaonyx material from India previously described, but es¬ 
pecially of the referred to Sivaonyx bathygnathus, it might have been difl&cult 
to classify the holotype. It presents characters approximately midway between 
Potamotherium valetoni and Sivaonyx bathygnathus. Thus the outline of the 
tooth, which in Sivaonyx bathygnathus showed only a tendency to assume a 
triangular shape, may here be described as perfectly triangular. This is caused 
partly by the two internal cusps being closer together, partly by the more ex¬ 
ternal position of the hypocone, and partly by the prolongation of the metacone. 
The latter character is precisely comparable to what occurs in such a 

primitive Lutrine species as Potamotherium valetoni. On the other hand the 
internal portion of the crown is quite different from Potamotherium valetoni. In 
most of the specimens referred to the latter species there are not two distinct 
cusps but only a crenulated semicircular ridge. In one case I have seen two 
faintly marked cusps and no more, but in this case the cusps were partially united 
both to one another and to the external lobes, instead of a broad open 

valley being left between the internal and the external cusps as in Vishnuonyx 

chinjiensis. The parastyle in this species is weaker than is the case in 
Sivaonyx bathygnathus or in Potamotherium valetoni. The presence of an 
internal cingulum allies it with Sivaonyx rather than with Potamotherium. 
Although the crown of is broken away, yet it is evident both from 
the fragment of the root which is still left as well as from the unbroken 
surface of the maxilla that it was a much smaller tooth than in Aonyx capensis, 
Enhydriodon sivalensis and in most of the otters except possibly some of the L. 
sumatrana group. In Potamotherium not only was equally small or prob¬ 
ably smaller, but was also present. All the same, in spite of some of the 

resemblances between this species and Potamotherium valetoni, it does not seem 
likely that the latter was the ancestor of Vishnuonyx chinjiensis, since the resem¬ 
blances seem to be primitive survivals in Vishnuonyx while the differences are 
adaptive and indicate that the two lines had diverged in the Miocene. 

Strong confirmation of the view that the just described belongs to a 
species allied to but smaller than and ancestral to Sivaonyx bathygnathus is 
afforded by the discovery in the same beds near Chinji of a left mandibular ramus, 
which almost reproduces in miniature the characters of the rami of Sivaonyx 
bathygnathus. In those respects in which it differs from Sivaonyx bathygnathus 
it shows an approximation to the genus Potamotherium, which is probably expli¬ 
cable in the same way as that suggested in the case of the upper dentition. The 
posterior widening of P4 is less than in the Hasnot species and the posterior cusp 
is situated rather more behind the principal one. In both particulars it is. 
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somewhat intermediate between Sivaonyx hathygnathus and Potamoiherium valet- 
oni. The cingulum is, however, as marked as in the Hasnot species, and the 
anterior cusp of Potamoiherium valetoni is equally absent. The large basin¬ 
shaped talonid of surrounded by a crenulated rim is a striking feature of 
difference from Potamotherium. Mg seems to have been relatively rather longer 
than in Sivaonyx hathygnathus. 

Both these specimens from Chinji are in accord with the view that 
Vishnuonyx chinjiensis is the earliest member at present known of a Lutrine 
line, which branched off from that which led from Potamotherium to Lutra and 
most other living otters ; that it was ancestral to the Dhok Pathan Sivaonyx; 

that either this or a closely allied, possibly earlier species may even have been the 

ancestor of the genus Enhydriodon which is almost a contemporary of Sivaonyx- 
Aonyx probably branched off still earlier and pursued a course of evolution 
nearly parallel to but distinct from that of Vishnuonyx and Sivaonyx. More 
material is needed definitely to establish the truth of the above view, but for the 
present it may serve as a working hypothesis. 

Sub-order : ^ELUROIDEA, Flower. 

Diagnosis. —Carnivora with tympanic more or less forming a segment of 
a ring, which furnishes only the outer or front part of the auditory bulla 
(ectotympanic) the inner or hinder part being the entotympanic (os bullae); the 
two portions are separated by a septum ; carotid canal short or absent; maxillo- 

turbinal small, twisted, not excluding the naso-turbinal and the upper ethmo- 

turbinal from the anterior nasal opening ; os penis large, small or absent. 


Family : VIVERRIDM. 

Diagnosis. —Aeluroidea with low, elongated skull; long muzzle; not speci¬ 
ally inflated brain case; alisphenoid canal generally long and its posterior 
opening large; entotympanic portion of auditory bulla large, separated by a 
septum and an external furrow from the smaller, forwardly placed ectotympanic ; 
external auditory meatus short; mastoid process small, hardly separable from 
the bulla; paroccipital process strong, surrounding and overtopping the 
hinder wall of the bulla; dental formula ; M^ and M^ relatively large, 
tritubercular; Mj with relatively short, high trigonid, strong metaconid and 
basin-shaped talonid; Mg relatively long, tritubercular; extremities relatively 
short and slender, digitigrade, or subplantigrade; manus and pes 5-dactyl, 
rarely 4-dactyl; claws retractile or not; os penis large or moderate. 


Sub-family: VIVERRIN^. 

Diagnosis. —Viverridse with auditory bulla oval or rather conical, broad and 
truncated, and not everted behind, narrow in front and more or less compressed 
at the sides ; ectotympanic very small and flat; external auditory meatus with 
scarcely any lower lip, its orifice being close to the tympanic ring; paroccipital 
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process triangular, its apex projecting slightly beyond the bulla ; claws strongly 
curved and more or less retractile. 


Measurements of Indian Fossil Viverridae and of the recent Viverra zibetha. 


— 

Viverra 

zibetha. 

Viverra (/) 
chinjieruis 
(G. S. I. 
no. B 214). 

Vishnuictie 
aalmontanua 
(G. S. I. 
no. D 160). 

Viahnuictia 
durandi 
(Br. Mns. 
no. M 1338). 

Distance from ant. border of nasal foramen to the 

92-0 


82-0 


bifurcation of sagittal crest. 





Distance from incisor border to occipital crest 

145*0 


app. 

127-0 


Distance between hinder end of and front end of 

54-0 

. . 

49-6 

, , 

canine. 





Width of skull at nasals ..... 

25-0 

. . 

20-5 

34-0 

Width of skull at jugal processes of maxilla . 

65-0 


app. 

52-0 

app. 

69 0 

Width of skull between post-orbital processes 

27-5 

. . 

26-5 

45-5 

Width of brain case at posterior root of zygomatic 

41-5 


app. 

33-0 

50-0 

arch. 





Height of skull at infra-orbital foramen from base of 

30-5 


30-5 

39-5 

P® to upper surface of frontal. 





Length of P^-P® ...... 

21-5 

. . 

21-0 

. . 

Ant. post diam. of upper molars .... 

13-0 

. . 

11-0 

18-0- 

pj f ant. post. diam. ...... 

14-5 

, , 

11-0 

19*5 

Itrans. diam. ...... 

8-6 

. • 

7-7 

. » 

/ ant. post. diam. ...... 

ttrans. diam. ...... 

8-2 


app. 

6-3 


13-0 

• . 

8-6 

• . 

1 ant. post. diam. ...... 

Itrans. diam. ...... 

4-2 

• . 

4-1 

. , 

6-7 

• • 

6-2 

. . 

Lower dentition— 





Q f ant. post. diam. ...... 

Itrans. diam. ...... 

, , 

5-3 


. . 


3-5 

. . 

. . 

p f ant. post. diam. ...... 


3-0 

• . 

• • 

^ Itrans. diam. ...... 


1-5 

. . 

• . 

p 1 ant. post. diam. ...... 

, , 

6-5 

. . 

• . 

^ Ctrans. diam. ...... 


2-5 

. • 

. . 

p ( ant. post. diam. ...... 

, , 

7-5 

• . 

■ • 

* \trans. diam. ...... 

, , 

4-0 

• . 


r ant. post. diam. ...... 

^ Itrans. diam. ...... 

14-3 

10-0 

app. 

10-4 



5-2 

• . 

• 

jyj ( ant. post. diam. ...... 

5-2 

5-7 

5-0 

. • 

^ 1 trans. diam. ...... 


4-5 

. . 

• . 

Depth of ramus beneath . 

17-2 

12-0 

13-3 

• * 

Thickness of ramus beneath . 


5-0 

. . 

* 

Diastema between canine and Pj 


10 

5-0 

• » 


Genus: Viveeea, Linne. 

Diagnosis. —Viverrinse with teeth stouter and less compressed than in the 
other genera ; auditory bulla smaller and more pointed in front; larger; 
with small parastyle; claws longer and less retractile. 


16 
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ViVERRA BAKERII, Bose. 

1868. Canis ? sp., Falconer, Pal. Mem. I, p. 553 unpublished plate Q. figs. 1, 3. 

1880. Viverra bakerii, Bose, Quart. Journ Geol. Soc. London, XXXVI, p. 131. 

1884. Viverra bakeri, Lydekker, Pal. Ind. (10), II, p. 268, Pi. xxxiii, figs. 1, 2. 

Diagnosis .— ^A Viverra of large size, nearly equal to that of V. zibetha, with 
skull characters approximately as in that species; except that the palate is 
slightly broader in its hinder portion and more backwardly extended; antero¬ 
posterior diameter of exceeding that of the united and relatively 

larger than in V. zibetha, and having its internal antero-posterior diameter still 
greater than in that species, so that the outline becomes sub-oblong instead of 
sub-triangular; considerably larger than in V. zibetha ; angle between the 
borders of and and the axis of P^ about 125° as against about 120 ° in V. 
zibetha ; P® rather large. 

Holotype. —The skull described by Bose (1880, p. 131) and figured by 
Lydekker (1884, p. 268, PI. xxxiii, figs. 1, 2). It is in the British Museum regd. 
no. 40183. 

Locality. —The Siwalik Hills. 

Horizon. —^Upper Siwaliks, probably Pinjor stage, but uncertain. 

Referred specimen. —A left maxilla in the British Museum (no. 40180), also 
from the Siwalik Hills, described and figured by Lydekker (1884, p. 270, PL 
xxxiii, fig. 2). 

Remarks. —It does not seem possible to add more of real value to what 
Lydekker has already said about the affinities of this species. He remarks 
(1884, p. 270) :—‘ The species must be regarded as intermediate between Viverra 
zibetha and Civettictis civetta, its P^ having attained the proportions of that of the 
former, while the upper molars retain the large size of those of the latter and 
on p. 271 ‘ the megalocreodont character of V. bakerii indicates that it cannot 
in all probability have been the ancestor of Civettictis civetta: it is, however, 
extremely probable that it may have given rise to V. zibetha, the reduced size 
of the molars in the latter being a later specialization’. Mathew (1929, p. 488) 
is more inclined to the reverse conclusion ‘ as the teeth of V. bakerii look like a 
species progressively adapting for less carnivorous diet ’. It will be shown 
below (pp. 101— 106) that Vishnuictis salmontana and V. durandi are not closely 
related either to this or to the recent species named above, but the increase of 
length of the carnassial tooth from the earlier to the later of these two species 
of Vishnuictis is certain; so that it seems to me that Lydekker’s view of 
the progressive development of P^ in the Viverrinse has at least as much in its 
favour as Matthew’s contrary opinion. 

Neither of the specimens seems to display characters which enable us 
definitely to assign the species to the genus Civettictis, according to the skull 
characters of that genus as diagnosed by Pocock (1915, p. 149). The basi- 
cranium which is shown on the species Vishnuictis durandi, is destroyed on the 
specimens of V. bakerii. Were it not for the faint suspicion of an inner cusp in 
the large Indian specnes V. megaspila, I should be inclined to regard that species 
as a more likely descendant of V. bakerii, since the two species agree in regard to 
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the broader and more backwardly extended palate, a more prominent parastyle 
on and the shape and size of has, however, become more reduced 

in V. megaspila. 

Vivebba(?) chinjiensis, sp. nov. 

(PI. IV, figs. 9, 10 .) 

Diagnosis. —A Viverra of small size, with a large and Mg; talonid of Mj 
and Mg with cusps, which rise from the rim that encircles the basin, less prominent 
than in other species. 

Holotype. —The right mandibular ramus with the almost complete cheek 
dentition including the canine but with Pg missing except for its extreme front 
end. It is figured in PL iv, figs. 9, 9a of the present work. Also the associated 
in a fragmentary condition, figured in PI. iv, fig. 10 of this work. These are 
in the collection of the Geological Survey of India in Calcutta regd. no. D 214. 

Locality .—Kukar Dhok, near Chinji, Salt Range. 

Horizon .—The Chinji stage of the Lower Siwaliks. 

Description. —The right mandibular ramus (G. S. I. no. D 214) which forms 
a part of the holotype is broken off behind Mg, but shows most of the teeth in an 
early stage of wear and well preserved, except the incisors, which are only known 
by their alveoli, the tip of the canine and the greater part of Pg, only the extreme 
front end being preserved. The incisors seem to have been small teeth. The 
canine was as stout a tooth as is usually the case in the Viverridae, very slightly 
flattened internally and with a vertical ridge on the postero-internal side. 
Pj^ is a one-rooted tooth with a single cusp, having a gentle slope from 
summit to base behind and a more abrupt slope in front. It lies immediately 
behind the canine with a diastema of no more than one millimetre. P^ is a two- 
rooted tooth, of which the anterior and posterior slopes are of corresponding 
steepness to those of Pj. There is an anterior basal cusp and a posterior basal 
cingulum. Half way up the slope between the latter and the summit is a small 

cusp. Pg is broken, but is probably a similar tooth to Pg. P 4 is similar 
in character to P^ but larger. Both the anterior cusp as well as the 
posterior basal cingulum are more pronounced, while the intermediate cusp is 
much stronger and rises very near the base of the tooth. On its inner 
side the cingulum is extremely broad and its margin is slightly crenulated. 
Mj consists of a trigonid and a talonid of which the latter is only a little less 
long than the former. The metaconid is distinctly the smallest of the three 
cusps and is only half the height of the protoconid. The paraconid is twisted 
round to the inside so that the median line of the tooth, which passes between 
the protoconid and the metaconid, bisects it. The talonid consists of three 
main cusps, of which the hinder one is worn but is not far behind the other two. 
The two front cusps rise from crenulated ridges running forward t(i the trigonid. 
In fact all three cusps are so low that the talonid may be abnost considered 
as a hollow enclosed by a crenulated wall. Mg consists of four main cusps, 
but as in the case of the talonid of they are connected by a crenulated ridge 
which forms a wall round a central hollow. The measurements are on page 97. 

15 A 
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The associated upper molar is evidently On account of its fragmen¬ 

tary condition the outline is not quite certain, but it is obviously a large tooth 
in proportion to the size of Mj, its antero-posterior diameter, especially on the 
inner side, being greater than is usual amongst the Viverridse. There is a 

strong parastyle and a narrow but sharply defined cingulum on the inner 

side, which also extends a short distance both on the front and on the hinder 

margins. 

Remarks and comparisons. —The character of the associated furnishes 
even more conclusive evidence of the Viverrid nature of this species than the 
better preserved mandible, especially the size and nature of the cingulum. Such 
a cingulum as this is often found amongst the Viverridae ; it is altogether different 
from the broad posterior cingulum which characterises the Mustelidae. Among 
Viverrid genera the only ones which possesses such a long talonid to are 
Amphictis and Viverra. AmpMctis is clearly distinguished by the long two- 
rooted Mg. In Paradoxurus, which offers resemblances to the present ramus, the 
talonid of Mi has three high, pointed cusps, which are quite unlike the 

basin-shaped talonid of the Mi before me. 

In most species of Viverra the cusps which surround the talonid of Mj are 
higher than is the case in the present species, and the same is true of the four 
cusps which encircle the crown of Mg. Vishnuictis salmontanus is of somewhat 
larger dimensions; has a more robust ramus; a shorter talonid to M, and a 
smaller Mg. Amongst recent species the nearest is Viverra tangalunga. This 
agrees exactly in size with our specimen. The disposition and size of the cusps 
of the trigonid of Mj are identical and the cusps both in the talonid of Mj and 
in Mg correspond very closely, except that in the fossil species they are less 
pronounced. The differences between the two species are the larger dimen¬ 
sions of Mg in the fossil and the lesser prominence of the cusps in the talonid 
of Mj and in Mg; they merge into the general encircling wall in a way which is 
not so noticeable in F. tangalunga. The premolars are almost identical in the 
two species, but in none of the four is the posterior basal cingulum as strong 
in the fossil as in the recent species. Further in F. tangalunga the tooth 
series is longer, corresponding to a diastema of three millimetres behind the canine. 


Viverra karnuliensis, Lydekker. 

Holotype. —The left mandibular ramus containing the alveoli of the 
premolars and the somewhat worn M^ described and figured by Lydekker (1886, 
p. 31, PI. vii, figs. 6, 6a). It is in the collection of the Geological Survey of 
India in Calcutta regd. no. F 227. 

Locality. —The Billa Surgam Caves, Karnul district. 

Remarks. —It is true, as Lydekker has stated, that the species is distin¬ 
guished from F. zihetha by the much greater length of the premolar series. It 
has, however, escaped his notice that this is precisely one of the characters which 
distinguishes the type of F. megaspila sub sp. civettina Blyth which is contained 
in the Indian Museum (No. 10393) from the common Indian species of civet. 
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The material of F. karnuliensis does not indeed enable me to separate the two 
species which may actually be identical. 

Genus: Vishnuictis, nov. 

Diagnosis. —Viverrinae of medium to large size, with elongated, high and 
narrow skull; contracting gradually but up to a considerable distance behind 
the post-orbital processes, also contracting in front of the post-orbital processes ; 
slender muzzle; sides of face steeply descending from a nasal maxillary ridge ; 
teeth not compressed laterally and with rather blunt cusps; brain case excep¬ 
tionally narrow; upper molars rather large, relatively broad internally; P® 
without an internal cusp; premolar series rather spaced, premolars simple; 
mandible rather stout but shallow; Mj with relatively long trigonid, relatively 
short talonid; M 2 rather large, oblong. 

Genotype.—Vishnuictis salmontanus, sp. nov. 

Species. —Besides the genotype, which belongs to the Dhok Pathan stage 
of the Middle Siwaliks, I refer to the genus the much larger species Viverra durandi 
Lydekker from the Upper Siwaliks. 

Remarks. —The affinities of the genotype to existing and fossil Viverrinae 
are discussed below. Although in most of its characters the genus is essentially 
Viverrine, yet the extreme height and slenderness of the skull entirely prohibit 
a reference to any existing Viverrine genus. The Upper Siwalik species V. 
durandi shows most of the peculiar characters of the genus, but is much larger 
and apparently more advanced, and probably represents a terminal form of the 
line, which is not phylogenetically related to the living Viverra zibetha. 

Vishnuictis salmontanus, sp. nov. 

(PI. IV, figs. 7, 8.) 

Diagnosis. —A Vishnuictis of small size and with a more slender muzzle 
than V. durandi', having P^ equal in length to the united lengths of and M^ ; 
angle between P^ and the upper molars about 140° ; outer border of M^ external 
to that of M^, its inner border also lying more externally than that of M^. 

Holotype. —The conjoined skull and mandible figured in PI. iv, figs. 7, 8, 
which is in Calcutta in the collection of the Geological Survey of India regd. 
no. D. 160. 

Locality. —Hasnot. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description. —The holotype consists of a united skull and mandible of a 
•fully grown individual, which, though imperfect, shows no sign of crushing or 
distortion. The frontal, maxillary, and nasal portions are complete, but from 
a point not far behind the beginning of the sagittal crest, the bone that covers 
the cranial cavity is present only in small patches so that the infilling matrix 
preserves a cast of the cerebral hemispheres. Not only is the occipital bone 
missing but also the cast of the cerebellum and the zygomatic process of the 
squamosal, while the basi-cranial region is too poorly preserved to afford 
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any idea of the structure. The hinder part of the right mandibular ramus 
has been detached from the maxilla, so as to expose, though in a somewhat 
broken condition, the upper P® to and the lower and Mg. The angle 
and coronoid process of the mandible are for the most part only known by the 
impression which they have left on the sandy matrix. 

The skull belongs to a Viverrid animal of medium size, probably slightly 
larger than Viverra tangalunga. The upper profile is similar to that of most 
species of Viverra. Excluding the sagittal crest, which is broken away in the 
fossil, the highest point is somewhat behind the post-orbital processes. Thence 
it descends very slightly to the occipital crest, and a little more steeply to the 
front, rising again towards the end of the nasals, so that the nasals form a slight 
concavity. The skull is extremely slender. The width of the brain case only 
exceeds that at the post-orbital processes by about six mm. and between these 
points the skull contracts gradually and not abruptly as is the case in most other 
Viverrines but the narrowing extends over a considerable distance. The muzzle 
is also very narrow, being six mm. less in width than that between the post-orbital 
processes. On the other hand the height is considerable, being only about two mm. 
in defect of the width of the brain case. The occipital appears to be high and 
narrow. The paroccipital and mastoid processes as well as the bulla and the 
basicranium are too much broken or covered with matrix to afford an oppor¬ 
tunity for detailed study. The frontals are convex transversely at the post¬ 
orbital processes but the latter are not especially prominent. The orbits open 
widely into the temporal fossa, are not particularly narrow in front and end 
opposite the middle of P^. The maxillae form a slight projection into the orbit 
about half way between its upper and lower edges, as is the case in Viverra zihetha. 
The infra-orbital foramen is large and circular and separated by about seven mm. 
from the orbit. It is situated over the hinder half of and the front portion 
of P*. The mid line of the frontals is depressed. This depression passes 
into a deep internasal hollow. The upper posterior surface of the muzzle 
is bordered by the nasal-maxillary suture which forms a remarkably sharp 
ridge. Below this the surface of the maxilla descends very steeply to the level of 
the zygomatic process of the jugal and in front of this to the alveolar margin 
of the anterior premolars. The upper surface of the maxilla above and 
anterior to the orbit is somewhat hollowed. The maxilla extends a consi¬ 
derable way behind the anterior margin of the orbit and ends about 12 mm. 
in front of the post-orbital process. The orbit is bordered by only a very 
short process of the frontal, and apparently an equally short frontal process 
comes between the maxilla and the nasal, but the sutures are not plainly 
visible. The limits of the premaxilla are not plainly seen and the front end 
of the anterior nasal foramen is broken away, but its margins rise more steeply 
and higher than in Viverra zihetha. 

Dentition .—has the antero-posterior diameter considerably more than half 
the transverse diameter, anterior border convex, posterior border concave, 
parastyie very prominent and projecting outward much beyond the metacone, 
inner half of the tooth rather broad, with much the same relations to the breadth 
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of the outer half as in Yiverra zibetha. rather large, the anterior transverse 

diameter almost as great as the posterior transverse diameter of sub-oblong 
but with prominent parastyle, antero-posterior diameter approximately equal 
both on the inside and the outside of the tooth, but the extreme inward end is 
slightly narrowed. The angle between the axis of and that of the upper 
molars is about 140°. is somewhat more externally placed than M^, so that 

the outer borders of these teeth is not a continuous line, while the line joining 
their inner borders runs obliquely outward from to with antero-posterior 

diameter equal to that of the united and M^, not particularly slender, with 
moderately high paracone, metacone rather lower, small low parastyle, proto¬ 
cone rather prominent. P^ has a moderately high main cusp with a steep 
anterior edge, not keeled and with little or no trace of an anterior cingulum, the 
posterior edge less steep and passing gradually into a well marked heel but without 
any definite accessory cusp. P^ similar to P^ but smaller and with a smaller 
posterior heel separated from P® by a diastema of about two mm. P^ moderately 
high crowned, conical with sub-circular cross section, one-rooted, separated from 
P^ by a diastema of about two mm. and from the canine by a diastema of about 
three mm. Upper canine rather large, with elongate oval cross section at base of 
crown, about as long as P^. The incisors are missing. Mandibular ramus 
relatively stoutly built, but shallow, regularly convex lower border, except for a 
slight concavity behind Mg; symphysis narrow, flat and long. Masseteric fossa 
deep and well defined, coronid process moderately steep and high. M^ not 
particularly slender; trigonid rather long, slightly longer than the combined 
length of the talonid of Mi and M 2 ; paraconid lying internally to the proto- 
conid; metaconid much shorter than protoconid; talonid about half the length 
of the trigonid; its surface is so much destroyed that the details of structure 
cannot be observed. Mg is very worn and only the two posterior cusps of the 
crown can be seen. Its antero-posterior diameter is slightly greater than the* 
transverse diameter; it tapers slightly at the rear. The lower premolars are 
not well exposed. Pg has a strong posterior heel and a faint anterior one. Pj 
is one-rooted and sub-conical. There is a diastema of about two mm. bet^^ieen 
it and Pg and of about five mm. between it and the canine. The measurements 
of the skull and mandible are tabulated above (page 97) together with those of 
some other Viverrine species. 

Remarks and comparisons .—The foregoing description and the figures will 
not leave room for doubt as to this species being a Viverrid. The shape and 
number of the upper molars distinguish it from the Mustelidae. The slender 
skull, in particular the brain case, and the structure of P^ with an oblique shear 
and a small parastyle are quite unlike those of the Canidse, while its less robust 
character and the weaker parastyle of P^ distinguish it from Jttitherium. 
Nothing in its structure is reminiscent of any of the Felidae. 

Of the two Viverrid sub-families, the Herpestinae and the yirverrinae, the 
shape of the skull and certain features in the dentition militate against a reference 
to the former. Herpestes differs in its shorter face, its posteriorly closed orbits 
and the presence of an internal cusp in P^ while the skull is pinched in behind 
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the post-orbital processes. Crossarctus and Suricata are allied to Her'pestes; the 
former has a short face and a broad brain case and though the orbits are not 
closed behind, the post-orbital processes are well developed and the skull is 
much pinched in behind them. Suricata has closed orbits and the brain case is 
broad, though the skull is not pinched in behind the post-orbital processes. 
Bdeogale and Helogale agree with the Herpestinae in skull characters. 

Both the skull and dentition of Arctogale, Cynogale, Galidictis, Eupleres and 
certain other Viverrids which have been generically distinguished and in some 
cases given sub-family value are too widely removed from those of the Hasnot 
skull to cause any confusion. 

Of the various genera referred to the sub-family of the Viverrinee, Prionodon 
and Poiana are easily distinguished by the absence of M^. Paradoxurus has a 
shorter face than the Hasnot specimen, its P® has a strong internal cusp, is 
more quadrate. Mi is much broader in proportion to its length and the tooth 
cusps are lower and blunter. 

The characters observable in the Hasnot skull are perhaps hardly adequate 
to connect it with one rather than another of the four genera Viverra, Viverricula 
Civettictis {= Viverra civetta) and Genetta, but in any case it seems to me almost 
certain that the remarkable height of the skull, in which it differs from all of them, 
amply entitles it to generic distinction. Apart from this the present species 
differs from Genetta in its stouter teeth, with blunter cusps, its much less trans¬ 
versely extended its larger and more quadrate the absence of an inner 
cusp on P®, the stouter mandibular ramus, the longer talonid in Mi and the more 
elongate Mj. Having regard to the fact that the species exceeds the recent 
Genetta in size, in spite of its Pontian age, the differences mentioned seem to 
militate against its having any close affinity to that genus. 

The other three recent genera mentioned differ from Genetta to a greater 
or less degree in all the characters which distinguish that genus from the Hasnot 
species and the possibility of a genetic relationship between one of them and 
Vishnuictis deserves some consideration. It is evident that the skull now before 
me is perfectly distinct from that of each of the three well defined living 
species of Viverra, V. zibetha, V. tangalunga and F. megaspila as well as from 
Civettictis civetta and Viverricula malaccensis. Viverricula malaccensis is not only 
much smaller than the present form but also the post-orbital processes are more 
extended transversely and the skull is proportionately more squeezed in behind 
them, the brain case being relatively broader. Moreover both M^ and M^ are- 
shorter and more extended transversely. The slender muzzle and the shape of 
the maxillary surface, which descends steeply from the frontal, remind one, 
however, of the similar condition in Viverricula malaccensis. In point of size 
the new species is closer to F. tangalunga, only slightly exceeding it in size. 
The brain case is, however, broader and the pinching in of the skull behind the 
post-orbital processes is more pronounced than in the fossil, while the muzzle is 
broader and the slope of the maxillary surface is much gentler. F. zibetha and 
F. megaspila are much larger than the fossil but in regard to the relation 
between the breadth of the skull at the post-orbital processes and at the brain case; 
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as well as in the degree to which the skull is pinched in behind the post-orbital 
processes the similarity is greater. The three skulls are not, however, identical, 
since in the fossil the breadth at the post-orbital processes is relatively greater 
and the width of the brain case relatively less than in either of the living species. 
Moreover the muzzle is higher and more slender in the fossil and the slope of 
the maxillary surface is much steeper. Civettictis civetta is as large as or larger 
than V. zibetha and the breadth at the post-orbital processes is even greater than 
in that species. and and M 2 are markedly larger than in V. zibetha and 

the present species, but I do not feel justified in inferring from that character 
a phylogenetic relationship with one rather than with, the other of the two 
recent species. 

If we compare the present specimen with the living species in respect to the 
dentition certain differences are very noticeable. In the fossil the length of 

is equal to that of the united lengths of and M^, whereas in V. zibetha, 
V. megaspila, V. tangalunga and Viverricula malaccensis the former dimension 
is the greater. On the contrary in Civettictis civetta the latter dimension is the 
greater. Lydekker has observed (1884 p. 270) that the increase in size of P* 
indicates higher specialisation and that therefore F. zibetha is more specialised 
than Civettictis civetta. The same argument leads to the conclusion that F. 

salmontanus is less specialised than F. zibetha or the other species which have a 
large P^. This indeed is reasonable when one considers its much greater age. 
The point is discussed above p. 98. Of the molars, whereas M^ in F. zibetha 
is relatively longer and broader than in F. salmontanus, M^ is much more nearly 
the same size in the two species. The same applies to Mj. In Civettictis civetta 
both M^ and are much larger than in F. salmontanus. Another striking 

feature in the fossil as compared both with F. zibetha as well as with 

Civettictis civetta and the other living species is the greater length of the first 
three premolars, being most marked in the case of P^. In F. zibetha the lower 
premolars agree with those of the fossil in the absence of an anterior cusp. 

This cusp is present in F. tangalunga, and F. megaspila, Viverricula malaccensis 
and Civettictis civetta. The fossil agrees with F. zibetha and the other Asiatic 

species of Viverra in the small size of the metaconid of Mi. In Civettictis civetta 
on the contrary the metaconid of Mi is almost as high as the protoconid. 

It is therefore evident that although certain features in the Hasnot species 

might be compatible with the theory that it is a more primitive form on the 

same line as one of the recent species, yet even apart from the height of skull 

it possesses characters which incline me to place it on a distinct branch. 

In comparing the specimen with the various fossil species ascribed to Viverra, 
we must bear in mind the possibility that many of the European species 
referred to Viverra may belong to the genus Herpestes, or be distinct from 

either, since their remains are generally extremely fragmentary. With regard 

to the two Indian fossil species Viverra bakerii and Viverra durandi, collected 

from the Upper Siwaliks of the Siwalik Hills by Falconer and described by 

Bose (1880, p. 131) and Lydekker (1884, pp. 268-274), there is sufficient skull 

material to leave no doubt that they both belong to the sub-family Viverrinse. 
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The l)etter preserved of these two species is F. durandi. As Lydekker has said 
it greatly exceeds in size any other known species of the' genus, but in most 
other characters the resemblance to the fossil skull is remarkable, particularly 
in the relative breadth at the post-orbital processes, and the contour of the 
skull both in front of and behind them. The height of the skull in front of 
the orbits and the steeply descending maxillary surface are similar in both. 
The muzzle is relatively a little more slender in F. salmontanus than in F. 
durandi and in the Upper Siwalik species exceeds in length the united 

lengths of and instead of being equal to them as in F. salmontanus. The 
latter difference is, however, what might be expected in a more primitive 
species, ami on the whole it seems probable that the Dhok Pathan species F. 
salmontanus is the direct ancestor of the Upper Siwalik F. durandi. If I am 
right in assuming a phylogenetic connection between these two species, then 
the likelihood that Viverra zihetJia or another recent species is on the direct line 
of descent from either of them is still further diminished. On the contrary 
the exceptionally large F. durandi probably represents the terminal member 
of a branch, which split off from the still existing lines at a much earlier date. 

ViSHNUiCTis DURANDI (Lydckkcr). 

1868. Canis C^.) sp., Falconer. Pal. Mem. I, p. 553. 

1884. Viverra durandi, Lydekker, Pal. Ind. (10) II, p. 271, PI. xxxiii, fig. 3. 

Diagnosis. —A VisJinuidis of very large size ; with a somewhat shorter and 
less slender muzzle than in F. salmontanus ; premolar series more crowded than 
in F. salmontanus ; length of P^ greater than the united lengths of and ; 
angle between the axes of P^ and the upper molars about 115° ; outer borders 
of and continuous, their inner borders being in the same antero-posterior 
line. 

Holotype. —The skull described and figured by Lydekker (1884, p, 271, PI. 
xxxiii, fig. 3). This is in the British Museum regd. no. M 1338. 

Referred specimen .— A skull lacking the hinder part of the occiput (Br. Mus. 
no. 37150) mentioned b}^ Falconer (Pal. Mem. I, p. 553) under the name of 
Canis (?) sp. and figured in Fauna Antiqua Sivalensis unpubld. PI. Q, figs. 2 , 2 o, 
It was described by Lydekker (1884, p. 273) without a figure. 

Locality. —Both the holotype and the referred skull came from the Siwalik 
Hills. 

Horizon .— Upper Siwalik, probably from the Pinjor stage, but uncertain. 

Remarks .— Both the holotype and the referred skull have been described 
by Lydekker (1884, pp. 271-274) but the holotype was only figured from the 
palatal view and the referred skull was not figured at all. Since the reference of 
the species to the genus Vishnuicdis is mainly based on the height and on the 
conformation of the upper portion of the skull, I have thought that two additional 
figures representing the skull of this species from the side and from above might 
be of value. These two views of the holotype skull are shown in text figs. 1 and 
2 , p. 107. Its lueasurements are included in the table on page 97. 
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The specimens have been fully described by Lydekker and little need be 
added here. He points out the resemblances of the skull and dentition to those 
of Viverra, and in particular to V. zibetha, V. hakerii, and Civettictis civetta. He 
notes the greater proportionate width of V. durandi between the post-orbital 
processes, the strong development of the temporal ridges, and the steeper inclina¬ 
tion of the maxillae to the horizontal plane. It has, however, escaped his notice 
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that the height both at the muzzle and at the frontals, and the extended area 
of contraction between the post-orbital processes and the brain case are quite 
unlike any species of Viverra. In these features, however, as well as in the others 
to which Lydekker has drawn attention there is a close correspondence between 
the Upper Siwalik species and Vishnuictis salmontanus of the Dhok Pathan stage 
of the Middle Siwaliks. Lydekker has mentioned the great extension of the 
palate behind the molars as distinguishing it from Viverra zihetha, but not from 
V. bakerii. The preservation of the skull of V. salmontanus does not permit 
us to observe whether the palate was equally long in that species. The height 
of the skull and the slenderness of the muzzle seem to be less pronounced in V. 
durandi and the width at the zygomatic arches seems to be greater. In addition 
the upper molars lie more obliquely to the axis of has a greater transverse 

diameter and its outer border is in continuation of that of M^, so that it occupies 
a less external position than in V. salmontanus. Moreover the antero-posterior 
diameter of P^ exceeds that of the united M^ and M^, instead of being equal to it. 
Some of these differences are no doubt due, like its greatly superior size, to its 
being in a more advanced stage of development, and there seems nothing un¬ 
reasonable in regarding it as the direct descendant of V. salmontanus. 

As Lydekker has observed there is a considerable difference in size between 
the holotype and Br. Mus. skull no. 37150, and it is possible that the latter may 
belong to a local race, but seeing that they agree in all essential features of 
structure, we may surmise that the difference in size may be only individual, 
and insufficient to justify their separation. 

Prionodon (?) sp. 

Lydekker has so named the fragmentary left humerus (G. S. 1. No. F 2296) 
from the Billa Surgam Cave deposit, which he described and figured (1886, p. 39, 
PI. vii, fig. 12). 

Subfamily: HERPESTINM. 

Herpestes griseus, Desmarest. 

Lydekker has referred to this species a slightly imperfect skull with the 
associated ramus and a great part of the skeleton (G. S. I. no. F 230), and two 
mandibular rami (G. S. I. nos. F 230 6 and c) from the Billa Surgam Cave deposit. 
The skull and associated remains on account of their fresh condition are considered 
to be of later date than the bed in which they occur. The two latter mandi¬ 
bular rami on the contrary belong to the proper fossil cave fauna. The skull 
and the associated mandibular ramus and humerus were figured by Lydekker 
(1886, p. 32, PI. vii, figs. 7-9). 

Herpestfs fuscus, Waterhouse. 

Lydekker considers that two mandibular rami (G. S. I. no. F 231) figured 
by him (1886, PI. vii, figs. 10, 10a) from the Billa Surgam Cave deposit are identical 
with the mandible of this species. He also figured in PI. vii, fig. 11 a humerus 
(G. S. I. no. F 231a), which he refers to the same species. 
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Family : HYAENIDM 

Diagnosis. —Aeluroidea with skull primitively low, progressively heightening ; 
wide zygomatic arches; entotympanic much reduced, separated by a septum 
from and hidden by the large, strongly swollen ectotympanic; paroccipital process 
broad, adherent to the hinder wall of the tympanic bulla; mastoid process 
small; alisphenoid canal short, posterior opening present or absent; dentition 
3 - !• progressively reduced; greatly elongated, with 

strong parastyle and long shearing metacone, protocone large or small; Mi 
with two long blades and a talonid, metaconid present or absent; F and I 3 
progressively enlarging; front limbs long; hind limbs long in the primitive 
members of the family, but progressively shortening; extremities digitigrade, 
manus and pes tetradactyl. 

Remarlcs. —The genera which I include in this family are the following:— 
Hyaena, Crocuta, Hyaenictis, Lycyaena, Ictitherium and Thalassictis {=Progenetta). 
Lydekker united the first four of these in the single genus Hyaena, and even to¬ 
day some writers such as Matthew seem inclined to deny more than subgeneric 
rank to any of them. Zoologists have generally recognized the generic distinct¬ 
ness of the living Crocuta crocuta and Hyaena hyaena, and there seems little doubt 
that primitive species of the former are found fossil as far back as the Miocene. 
It might even prove convenient to split up the genus Crocuta still more, since 
the extreme reduction of the protocone of P* in the species C. eximia, C. gigantea, 
C. variabilis, C. mordax, and C. carnifex clearly delimits these from other species 
of Crocuta. This course, however, has not been taken in this work. Hycena 
is in many ways the more primitive of the living species, through its large M^ 
and the retention of the metaconid in Mi, but its ancestry is less certain. Both 
Hyaenictis and Lycyaena are related genera, but it is probable that neither of 
them is on the direct ancestral line to Hyaena, and that such an ancestor has 
not as yet been discovered. I have elsewhere (Pilgrim, 1931 pp. 80— 82) dis¬ 
cussed the question and have suggested, as an explanation of some of the problems, 
the hypothesis that the Hyeenid centre of distribution lay in a region which 
palaeontological investigation has not yet touched. 

Lydekker and many other authors did not rank the genera Ictitherium and 
Thalassictis {=Progenetta) as Hyaenid at all, but classed them with the Viverridae. 
Even Winge’s (1896, p. 59) contrary view was not universally accepted. I have, 
elsewhere (Pilgrim, 1931 p. 85) summarised and amplified Winge’s arguments, 
which in my opinion leave no reasonable doubt that Ictitherium, including the 
genera Palhyaena and Lepthyaena into which it has often been divided, is in all 
respects a primitive Hyaenid and that its resemblances to the Viverridae are 
due, as in so many other similar cases, to the retention in both of primitive 
features. This naturally becomes more marked the nearer we get to the point 
from which the two families diverged. Thalassictis Gervais (1850), genotype 
Mustela incerta Gerv., is an imperfectly known genus of the Miocene, of which 
the exact degree of relationship to Ictitherium is uncertain {see Pilgrim, 1931, 
pp. 79, 83). 
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The Hyaenidae are well represented in the Indian deposits and the occurrence 
in that country of at any rate certain branches of the family at an earlier horizon 
than is the case in Europe, sheds some light on their lines of descent. The 
additional information, apart from the views as to the classification of Ictitherium 
which were not current at the time when Schlosser (1890, p. 415) published a 
diagram, which expressed his views on the evolution of the group, shows that 
Schlosser’s diagram does not represent the facts correctly. In the diagram 
on plate X, I have ventured to modify it considerably, and have indicated 
what seem to me the most probable lines of descent of the various known species 
of the family. The facts on which it is based will be found scattered through 
the section of this work which deals with the various species of the Hyaenidae, 
as well as in the corresponding portion of my Catalogue of the Pontian 
Carnivora of Europe (Pilgrim, 1931, pp. 78— 124). It must only be regarded 
as a provisional phylogenetic scheme subject to modification in the light of 
fuller knowledge in the future. 


Genus : Ictitherium, Wagner. 

1840. Galeotherium, Wagner, Ahh. k. bayer. Akad. TFfss. Ill, Abt. 1. p. 165, PL i, 
figs. 4—6. Non Gcdeothenvm Jager, G. F., 1839, Ueber die fossilen 

Saugethiere welche in Wurttemberg aufgefunden werden sind, heft II, p. 71. 

1848. Ictitherium, Wagner, Ahh. k. bayer. Akad. IFfss., V, Abt. 2, p. 375. 

1850. TJialassictis, Gervais {ex Nordmann MS) pars, Zool. et Pal. franc., 1st edition, 
p. 120, explanation of PI. xxiii. 

1859. Palhyaena, Gervais, 2nd edition, p. 242. 

1884. Lepthyaena, Lydekker, Pal. Ind. (10) II, p. 312, PI. xlv, figs. 8, 9. 

Diagnosis. —Hyaenidae with narrow elongate skull; posterior opening of 
alisphenoid canal generally large ; sagittal crest rather low ; occipital low, broad, 
semicircular; lambdoidal crest prominent; postorbital processes prominent; pre¬ 
maxillae not separated from the frontals by any very appreciable interval; 
dentition IfC^PfM|; third incisor but slightly enlarged; canine long, 
slender; anterior premolars long, with large posterior cusp, anterior cusp feeble 
or absent; with prominent protocone ; large, triangular ; large or small, 
subtriangular or oval; mandible with convex lower border; not very deep 
masseteric fossa; premolars with well marked anterior and posterior cusps; 
with large metaconid and large or moderate talonid ; hind feet longer than front 
feet; first digit not functional; fifth metacarpal and fifth metatarsal hardly 
articulating with the unciform and cuboid respectively; unciform with a large 
dorso-plantar diameter; plantar surface of tarsus with moderately deep groove 
and fairly prominent processes for attachment of the peroneus longus ligament; 
pronounced plantar process to the unciform; peroneal ridge of the fifth metatarsal 
prominent and only slightly bent outward ; claws partially retractiles. 

Genotype.—Ictitherium viverrinum, Roth and Wagner (1864, p. 392) {=ThalaHsictis 
robusta, Gervais {ex Nordmann MS)]. I have fully discussed elsewhere (Pilgrim, 
1931, p. 83) the synonymy of this genus. 
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Species. —I include in the genus Ictitherium not only the various species 
which were originall}' described under that generic designation, but also Palhy- 
aena hipparionum, Gervais, Palhyaena indica. Pilgrim and Lepihyaena sivalensis, 
Lydekker. In uniting Palhyaena with Ictitherium I am following the procedure 
adopted by Gaudry (1862, p. 68), Zdansky (1924, pp. 67, 74) and Dietrich (1927, 
p. 364). Both the latter authors have called attention to the inconstancy of the 
characters relied on as a means of distinguishing these two genera, showing that 
where they do not actually vary locally or individually within the same species, 
they change by almost imperceptible stages from one species to another. /. 
hipparionum is certainly more advanced in the direction of Hyaena than I. robus- 
tum; and 7. robustum than I. orbignyi, but other species serve to bridge the 
gulf between them, so that generic separation seems to be impracticable. In a 
previous work (Pilgrim, 1931 p. 99) I have summarised Zdansky’s and Dietrich’s 
observations and while adducing some additional facts relating to the structure 
of the feet, which bring I. hipparionum nearer to Hyaena than /. robustum, I 
have advocated the same classification as that which is adopted here. 

Dietrich and still more recently Arambourg and Piveteau (1929, p. 66) 
have gone so far as to suggest that many of the species hitherto established are 
not entitled to more than varietal differentiation, and I therefore have refrained 
from making more than two species of Ictitherium out of the Indian material, 
all the more readily because that material is so meagre. The different specimens 
vary considerably amongst themselves but I think that much more complete 
materia] is needed before it is possible to estimate the real value of the 
variations. 

In the circumstances I shall merely name the various species which have 
been founded from time to time. These are the following: I. hipparionum 
(Gervais, 1846, p. 248) ; 7. robustum (Gervais, 1850, p. 120) ; 7. orbignyi, Gaudry 
and Lartet (1856, p. 273) ; 7. sivalense, Lydekker (1877, p. 32); 7. sarmaticum, 

Pavlow (1908, p. 29) ; 7, indicum, Pilgrim (1910, p. 64) ; 7. tauricum, Borissiak 
(1915, pp. 17, 40) ; 7. gaudryi, Zdansky (1924, p. 67) ; 7. sinense, Zdansky (1924, 
p. 72) ; 7. wongii, Zdansky (1924, p. 73) ; 7. hyaenoides, Zdansky (1924, p. 84). 
The species Palhyaena proava, Pilgrim (1910, p. 65) is here included in the genus 
Lycyaena (page 130). 

Remarks. —Gaudry (1862, pp. 52—65), although recognizing that in many 
characters the genus Ictitherium approached the Hyaenidae, while in others it 
occupied an intermediate position between that family and the Viverridae, yet 
chose to classify with the latter, in which he was followed by Schlosser (1891, 
p. 399); Schwarz (1912, p. 72); Borissiak (1915, pp. 17, 40); Zdansky (1924, 
p. 67) ; Dietrich (1927, p. 364); Arambourg and Piveteau (1929 p. 120) and others. 
Winge (1895, p. 59) pointed out tha,t in regard to the structure of the auditory 
bulla Ictitherium was definitely allied to the Hyaenidae rather than to the 
Viverridae. His view has been adopted by Abel (Weber 1928, p. 323) and 
Matthew (1929, p. 493). I have discussed the whole question and summarised 
the evidence in a previous work (Pilgrim, 1931, pp. 85, 86). It is, therefore, 
unnecessary to enter further into it here. 
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IcTiTHERiUM siVALENSE, Lydekker, 

(PI. V, figs. 3, 4, 7 ; PI. VI, fig. 5 ; PI. IX, fig. 4.) 

1877. Ictitherium sivalense, Lydekker, Rec. Geol. Sum. Ind. X, p. 32. 

1884. Lepthyaena sivalensis, Lydekker, Pal. Ind., (10), II, p. 312, PI. xlv, figs. 8, 9. 

Diagnosis. —An Ictitherium intermediate in size between 7. robustum and 
I. hipparionum and approximately equal to I. wongii ; with ramus considerably 
deeper than the length of relatively long; talonid about two-fifths the 

length of the trigonid; metaconid of moderate height; Mg smaller and less 
elongate than in 7. wongii ; lower premolar series shorter relatively to M^, than 
in 7. wongii ; P 3 and P 4 with weaker anterior accessory cusps ; outer line of upper 
molars lying at an angle of 60° with the outer edge of P^ ; with antero¬ 
posterior less than two-thirds of the transverse diameter; oval in shape, 
somewhat extended transversely, antero-posterior and transverse diameters less 
than half those of ; P^ relatively short with weak anterior accessory cusp and 
broad internal cingulum ;— 

Lectotype. —The present species was founded by Lydekker (1877, p. 32; 
1884, p. 312, PL xlv, figs. 8 , 9, 9o) on two fragments of a left and right mandibular 
ramus respectively, which he considered to belong to the same individual. This 
is hardly likely since P 4 in the left ramus is distinctly longer than the same tooth 
in the right ramus, nor are they certainly in the same stage of wear. In the 
circumstances I choose the left ramus figured in PL xlv, figs. 9, 9a as the holotype 
of the species. It is in the collection of the Geological Survey of India regd, no. 
D 38a. The other specimen G. S. I. no. D 386 is then the paratype. 

Referred specimens. —A left mandibular ramus (G. S. 1. no. D 125) from 
Dhok Pathan figured in PL v, figs. 7, 7a, lb of this work. 

A fragmentary left ramus (G. S. i. no. D 122 ) from Haritalyangar, Simla 
Hills figured in PI. vi, figs. 5, 5a, 56 of this work. 

A fragmentary left ramus (G. S. I. no. K 13, 658) containing and the 
alveolus of IVL from Dhurnal, Attock district. 

A fragment of the right mandibular ramus (G. S. I. no. K 23, 744) contain¬ 
ing the perfect Po and P 3 and the roots of the canine, incisors, P^ and P 4 collected 
by K. Aiyengar from two miles S. W. of Kamlial in the Attock district. 

A mandible (G. S. I. no. D 253) collected by H. M. Lahiri from Ahmdal, 

close to Khaur oilfield in the Attock district containing the entire series of teeth, 
but with the crowns considerably broken. This is figured in PL ix, figs. 4, 4a. 

A left maxilla (G. S. I. no, D 123) containing P® and P^ from Hasnot figured 
in PL V, figs. 3, 3a, 36. 

A left maxilla (G. S. 1. no. D 124) containing P^, and M^, from Hasnot 
figured in PL v, figs. 4, 4a, 46. 

Other more imperfect specimens referable to this species have been collected 

at various times from the Salt Range area. Much more doubtful is a fragment 

of the left maxilla (G. S, I. no. D 213) containing P^ and P® collected in the 
same locality as the other two maxillae. This is figured in PL v, figs. 2 , 2a. 
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Locality. —The type locality is Hasnot, Salt Range. Referred specimens 
have also been recorded from Dhok Pathan, and Ahmdal in the Salt Range area 
and from Haritalyangar in the Belaspur State, Simla Hills. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description. —The holotype and paratype were described by Lydekker (1884, 
p. 312) with as much exactitude as their poor state of preservation permitted, 
and their study afresh by myself affords no facts of any value which have not 
been already stated. The additional specimens collected since then give us 
considerably more knowledge of the species, and serve amply to confirm both of 
Lydekker’s two important conclusions ; his original one that it belonged to 
Ictiiherium and his second one that it was Hyaenid. His later attribution of 
it to a new genus seems to be contradicted by the evidence of the Ictiiherium 
material which has accumulated since Lydekker’s day, and especially of that 
which Zdansky has described from China (Zdansky 1924, pp. 67-91). 

The ramus (G. S. 1. no. D 125) agrees well enough with the holotype to justify 
the reference. The ramus is even deeper than in the holotype, but is shallower 
than I. hyaenoides, Zdansky. Mj is relatively longer than in most other species ; 
the talonid is less than one-third the entire length of the tooth and about two- 
fifths the lengths of the trigonid. It consists of three cusps, of which the hypo- 
conid is elongated antero-posteriorly and joins the protoconid, the entoconid is 
more pointed and separated from the iiietaconid, while the hypoconulid is smaller 
and median, behind the other two. The metaconid is moderately strong, though 
lower than the protoconid and does not lie far behind it. There is an external 
cingulum. Pj is not very well preserved anteriorly, but seems to be shorter 
than in the holotype, though slightly longer than in the paratype. There 
appears to be no anterior cusp. A strong posterior cusp is present, a broad 
internal cingular shelf and a posterior cingulum, the structure closely resembling 
P, in the holotype and paratype. P 3 is broken behind ; there is no anterior 
cusp. P 2 is a double-rooted tooth known only by its alveoli in D 125 but well 
preserved in the paratype and in the mandible D 253. In both the latter speci¬ 
mens it is an elongate oblong tooth with a high, pointed main cusp, having 
rather sharp anterior and posterior keels, a small posterior cusp with a broad 
internal hollow cingular shelf and a slight cingulum at the antero-internal corner, 
but without a definite anterior accessory cusp. It seems to be almost identical 
with P 2 in I. wongii, Zdansky. There is a small diastema between P 2 and the 
one-rooted P^ and a longer diastema of about five mm. between Pj and the canine. 
Relative to the length of the preniolar series is shorter than in I. wongii or 
I. hyaenoides. In the case of a mandible provisionally referred to I. hipparionum 
by Gaudry (1862 p. 72) the difference seems to be but trifling. 

In D. 125 only the hinder part of the alveolus of the canine is shown, but in 
D 253, the entire cross-section can be seen. This is elongately oval, not more 
markedly convex on the inner than on the outer side. Its antero-posterior 
diameter is the same as that of Pg. The crown -is badly preserved and 
keels are indistinctly shown. The only specimen in which the incisors are at all 
preserved is D 253, and even in this they are only known by their roots, the 
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crowns being entirely broken ofi. They form a slightly convex border in conti¬ 
nuation of the front edges of the canines. is much the smallest of the three 
and is rather compressed. Ig is slightly displaced backward out of the row and 
has an oval root. Ig is only slightly larger than Ig, the excess being accounted for 
by its greater antero-posterior diameter and its slightly greater lateral diameter 
in front, since the root tapers behind to a smaller size than that of Ig. There is 
a diastema of only one mm. between Ig and the canine. The symphysis is rather 
flat and descends very gradually at first and then almost vertically on a level 
with the front end of Pg. The situation of the mental foramina is not the same in 
the two rami of D 253 ; on the left side there is a large one under Pg and a smaller 
one under the front half of P 4 , both being on the same horizontal level as is 
the case in the ramus D 125 ; on the right side both the foramina are large and the 
hinder one of the two lies very distinctly above its companion. The depth of 
the ramus , is less in this specimen than in D 125 although the length of P4 is 
considerably greater. In the holotype, in which P^ is almost as long as in D 253, 
the depth of the ramus is still less and the antero-posterior diameter of is less 
than in either of the other two. The beginning of the coronoid process and of the 
messeteric fossa are shown in D 253. The former ascends rather steeply and 
the latter is wide but rather shallow. The lower border behind Mg is more 
abruptly notched than in D 125. Mg is represented by a small circular root 
in D 253 and also in K 13, 658. The other rami are insufficiently preserved to 
show it. Both Pg and P 4 are longer in D 253 than in D 125 and the distance 
between the canine and M^ is greater, but is all the same shorter relatively to 
the length of M^ than in I. wongii or 7. hyaenoides. The ramus in D 253 is 
slightly more stoutly built than in the holotype or in D 125, at any rate in its 
anterior part near the symphysis. 

Upper dentition. —The two left maxillae (D. 123 and D. 124) collected by 
Vinayak Rao from the Dhok Pathan stage of Hasnot obviously belong to the 
genus Ictitlierium in its broad sense. One of these contains P^, M^ and M^ and 
the other P® and P^. These teeth are almost unworn and display the structure 
admirably. They are both of them slightly too small for any of the rami 
mentioned above, but since their dimensions do not lie outside the limits of 
individual variation and since in regard to their characters they seem to fill a 
place between the two Chinese species Ictitherium wongii and 7. hyaenoides, which 
is also the case with the rami, it seems unnecessary to refer them to another 
species than Ictitherium sivalense. As will be seen from the measurements 
tabulated on page 110 P^ is absolutely smaller than either of the two Chinese species, 
but its relative dimensions are similar ; the paracone is the highest of the three 
cusps of the blade, but is about the same length as the metacone. The parastyle is 
shorter and has a small cingulum in front of it. The protocone is well developed, 
its cusp being only a little shorter than the parastyle ; it lies well to the inside 
of the parastyle and as far forward ; its transverse diameter is greater than in 
most species of Ictitherium. There is a strong basal cingulum on the inner side 
of the blade, but this cannot be distinguished on the outer side. P^ has a distinct 
posterior cusp and an inner cingular shelf better marked tlian in Hyaena. The 



THE FOSSIL CARNIVORA OF INDIA. 


117 


anterior cusp is very minute. is almost as large relatively as the corres¬ 

ponding tooth in Ictitherium wongii and very similar in shape to that tooth both 
in the Chinese species and I. hipparionum, the transverse exceeding the antero¬ 
posterior diameter by more than one-third, and so differing from 1 . rohustum, 
I. gaudryi and I. sinense, and still more so from I. orbignyi ; it has the same three 
well marked main cusps and a prominent parastyle which is slightly broken. 
There is an anterior and posterior cingulum, but this does not continue on the 
inner side. It is relatively larger than in Ictitherium hyaenoides. The structure 
of seems to be very similar to that of the corresponding tooth in I. wongii ; 
the three main cusps are quite distinct, there is no parastyle ; the ridges connect¬ 
ing the protocone to the paracone and metacone are prominent and enclose a 
deep basin. Its shape approaches that of a regular oval. It is rather smaller 
than in I. wongii but larger than that of I. hyaenoides. It agrees in relative 
size with I. hipparionum, but is much smaller relatively than in I. rohustum. 
The two upper molars are situated rather more to the rear of than in I. hyae¬ 

noides and in this respect their position is more like that in I. wongii. The angle 
between their outer borders and that of is 60°. In the holotype of I. hippa¬ 
rionum this angle is 90°, while in I. rohustum, it is even less than 60°. According 
to Zdansky (1924, p. 78) this angle cannot be regarded as constant for the same 
species. 

From the same spot as the two maxillae just described Vinayak Rao obtained 
a fragment of the left maxilla with P^ and P® (Gr. S. I. no. D 213) figured 
in PI. V, figs. 2, 2a. Whether this belongs to the same individual as D. 124, the 
larger of the two other maxillae, is uncertain ; in any case P® differs from the 
corresponding tooth in D. 123 not only in its larger size, which accords with the 
longer P^ in the type mandible, but also in the exceedingly strong development 
of the postero-internal cingular shelf; this is much broader than in Ictitherium 
hyaenoides, the only species which at all approaches it in this respect. P® is 
also an exceedingly long and slender tooth. It is indeed not impossible that 
this specimen may belong to an altogether different genus from Ictiiherium. 

Remarks and comparisons. —I can hardly doubt that all the remains described 
above belong to a single genus, except perhaps G. S. I. no. D 213, and that this 
genus cannot be distinguished from Ictitherium in the broad sense in which it is 
here used. Since, however, Lydekker (1884, p. 312) has expressed a contrary 
view it will be necessary to consider his reasons for holding it. On comparing 
the holotype of Lepthyaena sivalensis with Ictitherium, that is presumably with 
the three species then known: I. orbignyi, I. rohustum and I. hipparionum, he 
found that it differed in the following respects (1) in the shorter Mg; (2) in the 
shorter talonid of Mj; (3) in the inferior length of relative to P 4 ; (4) in the 
deeper ramus. These differences he considered to be of generic value. Not 
only do the additional specimens referable to the species, which have been found 
in India since Lydekker wrote his description, considerably discount the value 
of the features mentioned, but numerous species of Ictitherium found in China 
(Zdansky 1924) as well as in Europe serve to bridge over the interval which 
separates the Indian species from the types of Ictitherium rohustum and /. hip pa 
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rionum. Ictitherium hyaenoides, Zdansky, while possessing skull characters which 
clearly show that it is an Ictitherium, has an even shorter talonid in quite as 
short an Mg and quite as deep a ramus as we see in the present species. Moreover 
in the other specimens^in which is better preserved than in the type it is clear 
that the talonid of does not differ very appreciably either in size or structure 
from what^’is the case even in specimens referred to Ictitherium hipparionum and 
in Ictitherium wongii, so that it seems possible that its length has been under¬ 
estimated in the type of Ictitherium sivalense or else that that specimen is 
abnormal. The same _ is probably the case in respect to the apparently elongated 
P 4 of the type. With regard to the other differences theie is such a gradual 
transition from a form like Ictitherium robustum to Ictitherium hyaenoides that it is 
quite impracticable to draw a generic boundary. Schlosser and Zdansky have 
come to the same conclusion. Ictitherium sivalense falls into its place as not 
even the most extreme member of the series. 

Lydekker stated that the resemblances to the hyaenas were closer than to 
Ictitherium, but the comparisons which he made were with a ramus from Hasnot, 
which he referred to Hyaena sivalensis { — Hyaenictis bosei) (1884, PI. xxxviii, 
fig. 2 ), which I consider is much more appropriately referred to the genus 
Ictitherium, and with another ramus from the Siwalik Hills (1884, PI. xxxviii 
fig. 5) which may belong to the skull of Hyaenictis bosei but in which Mg is minute. 
The resemblances to Lycyaena macrostoma are greater, but in that species there 
is no M, and the Mj is distinctly shorter. The true Hyaena differs even more 
widely. 

It is possible that some palaeontologists might consider that one species is 
insufficient to contain all the remains described above, but I do not consider 
that the material at my disposal up till now is perfect enough to make a specific 
separation practicable ; it would in any case be impossible to decide with which, 
if any, of the mandibles the maxillae should be associated. The mandibles seem 
to be slightly smaller than the average of I. wongii and considerably smaller than 
I. hyaenoides, while the upper carnassial is smaller than either of the species named. 
Ictitherium hipparionum, judging by the maxilla which is the type of the species, 
is larger than 7. wongii and is only approached by the largest individuals of 
7. hyaenoides. On the other hand the mandible from Pikermi which Gaudry (1862, 
p. 72) doubtfully referred to 7. hipparionum agrees well with 7. wongii. The 
mandible from Maragha described by Kittl (1887, p. 333, PI. xv, fig. 3 ; PI. xviii, 
figs. 2-7) under the name of Palhyaena hipparionum is bigger than 7. wongii and 
corresponds with Gervais’ type maxilla of 7. hipparionum. On the contrary the 
associated skull and mandible of Palhyaena hipparionum from Samos described 
by Schwartz (1912, p. 72) is smaller than the type maxilla and is even smaller 
than the Pikermi mandible mentioned by Gaudry as well as than 7. wongii. 
In size the Samos skull is intermediate between the Indian mandibles and 
the Indian maxillae. The rich Ictitherium material which Zdansky (1924, pp. 
67-91) has examined from China, including the remains of some 60 individuals 
of 7. wongii and 30 of 7. hyaenoides, would make it appear that size above every¬ 
thing is very variable in the same species, but that even the relative dimensions 
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of individual teeth and other characters also tend to vary. The Indian speci¬ 
mens belonged to animals which were considerably inferior in size to I. hippar- 
ionum type and I. hyaenoides, but so far as I. wongii is concerned the differences 
in size do not appear to be outside the limits of individual variation. Since, 
however, this does not apply to many other characters, which the Indian speci¬ 
mens share in common with one another and in which they seem distinctly to 
differ from hitherto described species, such characters will now be briefly con¬ 
sidered. 

So far as concerns the mandibles, their depth and the small size of Mg suggest 
an affinity with I. hyaenoides rather than with any other species. Most of 
them with the possible exception of the type ramus differ from I. hyaenoides 
in the shorter P 4 relatively to M^ and in the longer talonid of M^. In both 
these two latter characters they seem to differ also from I. hipparionum but to 
agree with I. wongii. In the case of I. robustum and I. gaudryi the talonid of 
Mj is even longer. As has been remarked, the united length of Pg-P^ is relatively 
to that of Mj less than in any species except the ramus from Pikermi referred to 
7. hipparionum. 

In the case of the maxillae the protocone of P^ is situated more internally 
than in I. wongii, I. hyaenoides and I. hipparionum, and resembles 7. 
robustum. M^ and M^ are relatively larger than in the type of 7. hipparionum 
or than in 7. hyaenoides and are situated more to the rear of P^. M^ in particular 
has the three cusps better marked. Both 7. gaudryi and 7. sinense belong rather 
to the type of 7. robustum. in this as in other characters. The differences from 
7. wongii are very trifling in regard to both the structure and position of M^ 
and M^. P^ is a slighter tooth than in 7. hipparionum, I. wongii and 7. hyaenoides, 
and approaches 7. robustum ; it has a somewhat greater development of the 
internal cingular shelf than in 7. ivongii or 7. hipparionum and more resembles 
7. hyaenoides ; its length relatively to the carnassial is greater than in 7. wongii 
and 7. hyaenoides and only slightly less than in 7. hipparionum. 

It will be apparent that both the rami as well as the maxillse here described 
are on the whole closer to 7. ivangii than they are to either 7. hipparionum or 
7. hyaenoides, but that in regard to certain features they resemble 7. hipparionum 
while in others they resemble 7. hyaenoides especially in the case of the rami. 
Both rami as well as maxillae are therefore entitled to be considered as specifically 
distinct from other described species, but whether the maxillae should be separated 
specifically from some or all of the rami it seems impossible to decide and until 
further associated material comes to hand I prefer to unite them. This species 
together with the succeeding one are the most common of the Carnivora met 
with in the Middle Siwaliks except Lycyaena macrostoma and Sivaonyx bathyg- 
nathus. 

ICTITHEEIUM INDICUM, Pilgrim. 

(PI. IV, figs. 11 , 12 ; PI. V, fig. 8 .) 

1884. Hyaena sivalensis (pars') Lydekker, Pal. Ind., (10), II, p. 306, PI. xxxviii, 
fig. 2 ; PI. xxxix, fig. 5. 

1910. Palhyaena, indica. Pilgrim, Rec. Geol. Surv. Ind., XL, p, 64. 
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1913. Palhyaena cf. Mpparionum, Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp, 282, 289. 

Diagnosis. —An I dither ium of larger size than 7. sivalense and approximately 
equal to 7. hipparionum, with ramus considerably deeper than the length of 
Mj, rather deeper than in 7. sivalense and about as deep as in 7. hyaenoides ; 
relatively long, talonid short,. only one-third the length of trigonid; metaconid 
low; M 2 very short; premolar series even shorter relatively to Mj than in 7. 
sivalense and much shorter than in 7. hyaenoides ; P 4 with rather strong anterior 
accessory cusp ; with parastyle weaker than in 7. sivalense; protocone less 
wide transversely. 

Holotype. —The fragmentary right mandibular ramus described and figured 
by Lydekker (1884, p. 306, PI. xxxviii, fig. 2 ; PI. xxxix, fig. 5) under the name of 
Hyaena sivalensis, Bose. This is in the collection of the Geological Survey of 
India in Calcutta regd. no. D 53. It was the only specimen of which a figure 
existed at the time when the species was established and was definitely referred 
to by myself in the paper quoted (Pilgrim 1910, p. 64). Matthew (1929, p. 
493) and I myself (Pilgrim, 1910, p. 64) are mistaken in quoting a maxilla as 
the holotype of the species. The only upper teeth of the species known 
are the two specimens of P^ mentioned below, one of which is figured in PI. v, fig. 8 
of the present work. 

Referred specimens. —A left ramus with Mj and the alveolus of Mg (G. S. I. 
no. D 210 ) from Hasnot figured in PI. iv, figs. 11 , 11 a of the present work. 

An isolated left Mj also from Hasnot (G. S. I. no. K 13, 403). 

A right P^ (G. S. I. no. D 246) from Mithrala figured in PL v, figs. 8 , 8 a, 86 of 
this work. 

A left P^ (G. S. I. no. K 15, 790), lacking most of the metacone, from 
Bhandar, near Hasnot. 

A fragmentary right mandibular ramus with P 4 and the roots or alveoli of 
Mj, P 1.3 and the canine (G. S. I. no. D 211 ) from Nila figured in PI. iv, figs. 12 , 
12 a of the present work. 

Locality. —The type locality is Hasnot, Salt Range. Referred specimens 
come in addition from Bhandar, Mithrala and Nila, all in the Salt Range area. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description. —Lydekker in describing the holotype did not always state 
whether his remarks referred to it or to the Siwalik Hills ramus of ‘ Hyaerva 
sivalensis ’ {=Hyaenictis bosei, Matthew). I shall therefore redescribe it, where 
necessary. The ramus is exceptionally deep, more than half as deep again as 
the length of M^. The talonid of M^ is too broken to see the structure clearly, 
but the outline shows that it was relatively short as compared with most species 
of Ictitherium, only one-third the length of the trigonid. The metaconid is low 
and stands well behind the protoconid. Mg is represented by a small subcircular 
alveolus. P 4 is only slightly shorter than Mj ; it has a strong posterior accessory 
cusp with a prominent postero-internal cingulum and a weaker, but still very 
pronounced anterior accessory cusp. 

The referred specimens D 210 and K 13, 403 agree exactly with the holotype 
as regards the length of Mj, the dimensions of the trigonid and talonid and the 


THE FOSSIL CAENIVOEA OF INDIA. 


121 


height and position of the metaconid and also in the size and shape of the 
alveolus of Mg. The depth of the ramus is, however, somewhat less. The talonid 
shows the three cusps which are characteristic of Ictitherium. The hypoconulid 
is well marked, though smaller than the other two, and lies midway behind 
them. 

The P4 (G. S. I. n*. D 246) has the typical structure of that tooth in Ictitherium 
and corresponds in size with the rami. The para style is strong, though weaker 
than the paracone. The metacone is as long as the paracone but lower. The 
protocone is less extended transversely than in 1. sivalense and agrees with I. 
hipparionum as well as with I. wongii and I. hyaenoides. The right ramus from 
Nila (G. S. I. no. D 211 ) agrees in size with the type ramus from Hasnot, but its 
reference to the same species is extremely problematical. It differs from I. 
hycenoides as well as from Ictitherium sivalense in the small size of Eg and in the 
large size of and Pg. Pj is probably double-rooted. The chin slopes down 
from the bases of the incisor crowns to the lower border of the ramus at a much 
steeper angle than in the case of Ictitherium sivalense and most other species of 
Ictitherium, while the lower border of the ramus bends down slightly where it 
meets the symphysis. 

Remarks and comparisons. —It will be appropriate first to consider the 
reasons which lead me to doubt the validity of Lydekker’s attribution of the 
holotype to the same species as the ramus from the Siwalik Hills (Br. Miis. no. 16555) 
referred to H^aem’c^is bosei, Matthew {=Hyaena sivalensis, Bose, emend Lydekker). 
Lydekker, apparently, entertained no doubts that the geological horizon of 
the two specimens was essentially the same. It is, however, now certain that 
while the Hasnot deposit belongs to the Dhok Pathan stage and is therefore 
Pontian (Lower Pliocene) the other ramus as well as the type skull of Hyaenictis 
bosei is no older than the Pinjor zone (Upper Pliocene). This circumstance 
alone would render it somewhat anomalous were the two to prove to be specifi¬ 
cally the same. Unfortunately the two rami are hardly comparable in the 
most crucial characters, since the molar and the two hinder premolars of the 
Siwalik Hills specimen are in an advanced stage of wear, while the front of the 
jaw is lacking in the Hasnot ramus. Consequently we have only the general 
correspondence in size between Mi and P 4 in the two rami in support of identity. 
In the Hasnot ramus Mi has a metaconid, a talonid and an antero-external 
cingulum which agree in every detail with those of the genus Ictitherium and 
especially the species I. sivalense and 7. hyaenoides, while Mg was clearly present. 

On the other hand it cannot be claimed that Mi of the Siwalik Hills ramus has a 
metaconid. Personally I am of opinion that it has not, because I can see no 
trace of any fold which presumably a metaconid, evenetel if worn away, would leave, 
but in any case it could only have been rudimentary. Lydekker’s first impression 
(1884, p. 306) that Mg was absent in Hyaenictis bosei was corrected later (1885, 
p. 90). That tooth is, however, the minutest rudiment in H. bosei, whereas in, 
Ictitherium indicum it was almost as large as in many other species of Ictitherium. 
The talonid of Mi is also shorter than in the Hasnot ramus. Further the depth 
of the ramus is greater. In the Hasnot ramus there is a marked notch in the 
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lower border behind This is a feature of the genus Ictitherium, whereas the 

curvature in the Siwalik Hills ramus is more gradual. 

There is no reason to separate the Hasnot ramus from Ictitherium. Of the 
described species it is closer to Ictitherium hyaenddes both on account of the small 
size of llg as well as by the depth of the ramus ; in the ramus (G. S. I. no. D 210 ), 
which was formerly thought by the writer to be Palhyaena hipparionum, this 
dimension seems to be greater than in most of the specimens of the Chinese 
species, but Zdansky’s measurements show that it is subject to considerable 
variation. A difference from I, hyaenoides seems to exist in the rather longer 
P 4 of the Indian species and also, if the reference of the Nila ramus (G. S. I. no. 
D 211 ) to this species is correct, in the much larger and P 2 and the smaller Psj 
The two species, however, agree in size and the difference between them may 
in some measure be due to individual variation. I. indicum is larger than 7. 
sivalense and still larger than the maxillse (D. 123 and 124) which have been 
provisionally referred to that species. 


Genus: Hy^nictis, Gaudry. 

1861. Hyaenictis, Gaudry, C. R. Acad. Sci. Paris, LII, p. 722 ; Bull. Soc. Geol, 
France, (2), XVIII, p. 527. 

Diagnosis. —Hyaenidae with moderately long, slender, rather shallow mandible 
and (by inference) with somewhat elongated facial region; large, triangular, 
almost at right angles to P^ ; absent; P^ with long posterior lobe and large 
protocone; Mj short, hardly longer than P4, without metaconid; M 2 small; Pi 
present but with a tendency to be deciduous ; P 2 with large posterior and small 
anterior cusp ; Pg with large posterior and small anterior cusp ; P 4 with large 
anterior and posterior cusps. 

Genotype. — Hyaenictis graeca Gaudry (1861, p. 527, PI. xi, figs. 1 , 2 ). 

Species. —The genotype is the only species which can definitely be referred 
to the genus. There seem, however, some grounds for regarding the species 
Hyaena bosei, Matthew from the Upper Siwaliks of India as a species of Hyaenictis. 


Hy^nictis bosei, Matthew. 

1868. Felis cristata {errore). Falconer, Pal. Mem. I, PI. xxv, figs. 1-4; II, p. 548. 
1880. Hyaena sivalensis, Falc. & Cant, emend. Bose pars, Quart. Journ. Geol. Soc. 
London, XXXVI, p. 128. 

1884. ‘Hyaena sivalensis Bose’, Lydekker, Pal. Ind., (10), II, p. 303, PI. xzziv. 

1929. Hyaena [Hyaenictis) bosei, Matthew, Bull. Amer. Mus. Nat. Hist., LVI, p. 493, 
fig. 28. 

Diagnosis. —A Hyaenictis of somewhat smaller size than Hyaenictis graeca ; M^ 
situated posteriorly to P^; P^ with parastyle equal in size to paracone, protocone 
mainly opposing parastyle and only very slightly paracone ; M 2 smaller than in 
Hyaenictis graeca ; IVIi with metaconid either absent or rudimentary ; lower pre- 
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molars with anterior accessory cusps absent or at any rate much weaker than 
in Hyaenictis graeca ; absent. 

Holotype. —The skull figured in Falconer, Pal. Mem. I, PL xxv, figs. 1-4 
under the name of Felis cristata (in error), described by Bose (1880, p. 128) and 
subsequently described and refigured by Lydekker (1884, p. 303, PI. xxxiv). 
It is preserved in the British Museum regd. no. 37133. 

Nomenclature. —Lydekker seems to have regarded the name Hyaena sivalensis 
Falconer and Cautley as a nomen nudum and as such considered himself justified 
in disregarding it, adopting the name Hyaena sivalensis, Bose for the skull figured 
for the first time in the Palaeontological Memoirs. Matthew, however, pointed 
out (1929, p. 491) that even if Hyaena sivalensis, Falc. et. Caut. were a nomen 
nudum, its previous use for a hyaena invalidated a subsequent application of it 
to another hyaenid species. Matthew, therefore, proposed the name Hyaena 
{Hyaenictis) bosei for the present species. Incidentally it may be mentioned here, 
as Matthew (1929, p. 489) has clearly explained {see also below p. 135), that the 
name Hycena sivalensis, Falc. et Caut. is not a nomen nudum but is based on a 
skull described and figured by Baker (1835, p. 569, PI. xlvi, figs. 22, 23). 

Referred specimens .—Two specimens of the skull, preserved in the British 
Museum (nos. 37136 and 37134) and mentioned by Lydekker (1884, p. 306). 
A left mandibular ramus figured by Lydekker (1884, PI. xxxviii, fig. 5 and PI, 
xxxix, fig. 7); it is in the British Museum (No. 16555). 

Locality .—Both the holotype and the referred specimens belong to the 
Cautley collection from the Siwalik Hills, the exact place in which they were 
found being unknown. 

Horizon. —There is no reason to infer that the specimens were derived from 
a horizon different from that from which the bulk of the Siwalik Hills fossils were 
obtained. This I believe to be the Pinjor stage of the Upper Siwalik. 

Description and comparisons. —The holotype and referred skulls of this 
species have already been described by Lydekker (1884, pp. 304-306) and only 
certain special points need to be called attention to or emphasised. Although 
the skull is less slender than that of Lycyatna macrostoma, yet it is more 
slender than that of Hyaena hyaena, and much more so than any known 
skull of Crocuta. The elongation is particularly noticeable in the facial region. 
The brain case is narrower than in Hyaena hyaena, and the width of the 
zygomatic arches is probably less. At any rate the temporal foramina are more 
elongate than in species of Hyaena and Crocuta. The post-orbital processes 
are exceptionally long. This is well shown in the British Museum referred skull 
No. 37136. This character is reminiscent of Ictitherium orhignyi and rohustum 
No. 37136 shows the maxillary sutures well while the other skulls show the 
nasal sutures. It thus becomes clear that the nasals terminated far in advance 
both of the orbit and of the hinder end of the maxilla. This is a feature not 
found in Hyaena hyaena, but is on the contrary characteristic of Ictitherium 
rohustum. M^ has a much greater antero-posterior diameter than that of any 
known species of Hyaena or Crocuta. Both in size and shape it agrees with 
M* of Hyaenictis graeca, and more significant still, it lies posteriorly to P*, much 
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more so than in Hyaenictis graeca. ' This character recalls in some degree the 
position of the upper molars in Ictitherium. The weakness of the anterior cusps 
of the anterior upper premolars is very different from what we find in Hyaena 
hyaena but agrees better with Hyaenictis graeca. It also agrees with the European 
species in the equality in size of the paracone and metacone in but the para- 
style is much longer in H. bosei ; and the protocone in P^, which in Hyaenictis 
graeca opposes the paracone for half the length of the latter cusp, in H. bosei extends 
but little backward of the parastyle. 

Mmndible. —The referred mandible (Br. Mus. no. 16555) is mentioned and 
figured by Lydekker (1884, p. 306, Pis. xxxviii, fig. 5 and xxxix, fig. 7) but since 
his description is largely a composite one based not only on the specimen from the 
Siwalik Hills but also on another (G. S. I. no. D 53) from the Dhok Pathan stage of 
Hasnot. it is difficult to apply it with certainty. The latter specimen has already 
been referred to the genus Palhyaena with the specific name of indica (Pilgrim 
1910, p. 64) and is described above under the name of Ictitherium indicum 
(p. 119). The teeth in the Siwalik Hills specimen (Br. Mus. no. 16555) 
are unfortunately in an advanced stage of wear, but the extreme slenderness of 
the jaw invites a reference to the same species as the holotype skull, which is 
also slender. Added to the fact that both the skull and the mandible possess 
characters which seem only to be paralleled in the species Hyaenictis graectt, there 
seems to be some ground for the attribution. The mandible belonged to a somewhat 
larger individual than the skull. Although Lydekker did not mention the 
presence of in his first description, he subsequently discovered the broken 
root of a minute M 2 , which he refers to in a later work (Lydekker, 1885, p. 90). 
That author apparently had no doubt that Mi in the ramus No. 16555 had a 
metaconid, but I personally incline to the opinion that it had not, though I grant 
that the advanced wear of the crown admits of a doubt on the point, but in any 
case it could only have been rudimentary. The presence of Mg and the absence 
of a metaconid in Mj were the characters chiefly relied upon by Gaudry in separat¬ 
ing Hyaenictis as a genus. Differences from Hyaenictis graeca are to be seen in 
the apparent absence or at any rate considerable reduction of the anterior 
accessory cusps in Pg.i. 

Lydekker clearly recognized the affinity between Hyaenictis graeca 
and bosei but did not consider either generically separable from Hyaena. Troues- 
sart (1898, p. 320) actually went the length of putting H. bosei as merely a race 
of H. graeca. Apart from the improbability of a Pontian species persisting into 
the Pin] or stage, which is at least as young as Upper Pliocene, the differences 
between the European and the Indian species mentioned above seem to be fully 
sufficient on which to base two distinct specific diagnoses. Matthew came to 
the same conclusion. On the material available there is little sign of a greater 
degree of modernisation in the Indian species than in the European one, except 
in the loss of Pi and of the anterior cusps of the lower premolars. In fact in 
some ways H. bosei is more primitive than H. graeca, as for example in the position 
of M^ and the possible retention of a metaconid in Mi. The Siwalik species can 
not therefore be regarded as a descendant of the Pontian one. A lineal ancestor 
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of the former may have existed ia the Dhok Pathan stage, but in any case it 
seems likely that both the known species owe their presence in Europe and India 
respectively to migration from a centre of distribution as yet undiscovered. 


Genus: Lycy^na, Hensel. 

1861. Hyaena pars Gaudry, Bull. Soc. Geol. France, (2), XVlll, p. 534. 

1833. ? Agnoiherium, Kaup, Oss. foss. Darmstadt, pt. 2, p. 28. 

1861. ? Agnocyon, Kaup, Urweltliche Saugethiere, pt. 5, p. 16. 

1862. I/ycyaena, Hensel, Monatsber. k. Preuss, Akad. Ifiss. Berlin, p. 567. 

Diagnosis. —Hysenidse with narrow, elongate skull; occipital of medium 
height, not markedly triangular, narrow below ; sagittal crest rather low ; lambdoi- 
dal crest moderately prominent; orbit rather large; post-orbital processes not 
very prominent; premaxillse separated by an interval from the frontals; den¬ 
tition I C -f- P 3 or 4 M -y ; third incisor somewhat enlarged ; canine large ; 
anterior preinolars in a straight line, generally well spaced (slightly overlapping in 
L. limensis), long, with large posterior and practically no anterior cusp ; P^ with 
prominent protocone ; rather large, transverse to P* but slightly behind it; 
mandible with deep masseteric fossa ; lower preniolars with well marked anterior 
and posterior cusps; Mj with metaconid and small talomd; Mg lost in all 
except the most primitive species. 

Genotype.—Hyaena chaeretis, Gaudry (1861, p. 534, PI. xi, figs. 3-6). 

Species .—In addition to the genotype, which occurs in the Pontian of Pi- 
kermi and Samos, L. macrostoma (Lydekker 1884, p. 298), from the Dhok Pathan 
stage of India ; L. lunensis, Bel Campana (1914, p. 87), from the Middle Pliocene 
of Monte Olivola ; L. parva, Khomenko (1914, p. ), from Taraklia and Novo Elisa- 
vetovka; L. (?) dubia, Zdansky (1924, p. 91), from the Pontian of China; L. 
proava. Pilgrim (1910, p. 65) ; from the Cliinji stage of India ; L. chinjiensis, sp. 
nov., also from the Chinji stage of India are here included in the genus. 


Lycy^na macrostoma (Lydekker). 

(PL V, figs. 9, ,10.) 

1884. Hyaena macrostoma, Lydekker, Pal. Ind., (10), II, P. 298, PI. xxxvi, fig. 2; 
PI. xxxvii; PI. xxxviii, fig. 4 ; PI. xxxix, fig. 6. 

1897. Lycyaena macrostoma (Lydekker), Trouessart, Catalogus Mammalimn, p. 320. 

1929. Hyaena {Lycyaena) macrostoma, Lydekker, Matthew, Bull. Amer. Mus. Nat. Hist., 
LVI, p. 492. 

Diagnosis. —A Lycyaena of slightly greater absolute dimensions than L. 
chaeretis; nasal opening relatively larger and extending further back than in 
L. chaeretis; teeth relatively rather stouter ; canine slightly larger ; I® and Ig 
more enlarged ; P^ somewhat more persistent; P® and P4 relatively larger; skull 
more elongate and narrower than in L. lunensis. 
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Holotype. —The skull described and figured by Lydekker (1884, p. 298, PL 
xxxvi, fig, 2 ; PI. xxxvii) under the name of Hyaena macrostoma. It is in the 
collection of the Geological Survey of India in Calcutta, regd. no, D 44. 

Referred specimens. —The left mandibular ramus from Jabi, Salt Range (G, 
S. I. no, D 52), described and figured by Lydekker (1884, p. 301, PI. xxxviiij 
fig. 4 ; PI. xxxix, fig. 6 ). 

The left mandibular ramus (G. S. I. no. D 136) from Hasnot, figured in PI. v, 
figs. 9, 9a, 96 of the present work. 

The right mandibular ramus (G. S. I. no. D 138) from Hasnot figured in 
PI. V, figs, 10, 10a of the present work. 

The species is not uncommon in the Dhok Pathan stage of the Middle Siwal- 
iks, and other more imperfect fragments have been collected. 

Locality. —The type locality is Jabi, Salt Range. It has also been found 
at Hasnot, 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description. —The holotype has been fully described by Lydekker, and no 
other specimens of the skull or upper dentition are known. Matthew (1929, 
p. 492) observes that ‘ the protocone of this species is reduced or absent, although 
there is a fairly strong internal root’. lam unaware on what evidence he bases 
his opinion, since I can see no reason why a well developed protocone should not 
have stood on the internal root. Such is certainly the case in the allied species 
Lycyaena chaeretis (Pilgrim, 1931, p.l09). The ramus (G. S, 1. no, D 52) described 
by Lydekker and referred to this species, showed only the alveoli of M^ and was 
broken off behind this point. The ramus (G. S, I. no, D 136) agrees so closely 
with that figured by Lydekker that there is no doubt that they belong to the 
same species. This specimen shows the base of the coronoid process and the 
beginning of the masseteric fossa, but the portion behind this is missing, and 
only the hinder part of the alveolus of the canine is preserved. The measure¬ 
ments of these specimens as well as those of the holotype are tabulated on pages 
128 and 129 of the present work. 

The ramus and the teeth are relatively slender, IVD is much longer than 
P 4 , but is relatively shorter than in Ictitherium, Hyaena and Crocuta crocuta. 
The talonid is short, only one quarter the length of the trigonid. Its surface is 
slightly eroded at the extreme end in the Hasnot ramus, but it seems to have 
had much the same structure as in Ictitherium, namely three cusps, of which 
the hypoconid is long, and united to the protoconid; the entoconid, separated 
by a cleft from the metaconid ; and a small approximately median hypoconulid 
behind the other two. The metaconid is small and lies well behind the proto¬ 
conid. The surface of the jaw behind M^ is well preserved and is absolutely 
without any indication of an alveolus for Mg, from which we may safely conclude 
that it was absent. P 4 is a slender tooth with a high main cusp, a large posterior 
accessory cusp and a well marked anterior one, of which the summit has been worn 
down. There is a strong, somewhat hollowed postero-internal cingulum; also 
a postero-external cingulum and an antero-internal cingulum. P 3 is shorter 
than P 4 with a much weaker posterior cusp and cingula and an anterior cingulum 
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without a cusp. Pg is badly preserved in all three rami. It is double-rooted 
and had a well marked anterior cingulum. is known only by its single al¬ 

veolus, between which and the canine there is a diastema of about 11 mm. The 
root of I 3 shows that it was a small tooth compared with that of the modern 
hyaenas. 

Remarks and comparisons. —Lydekker’s opinion as to the affinity of this 
species to Lycyaena chaeretis from Pikermi was based on the resemblance of the 
lower premolars of the two species, on the assumption that the ramus D 52 was 
correctly referred to the holotype skull. At that time the skull of L. cJiceretis 
was unknown, but recently a fairly well preserved skull of that species has been 
described and figured (Pilgrim, 1931, pp. 106-109, text figs. 28-30). A comparison of 
this with the holotype of L. macrostoma leaves no doubt that the two species are 
closely allied, and it could not be wholly unreasonable to regard the Indian form 
as merely a va,riety of the European one. The skull of L. macrostoma is absolutely 
larger in all its dimensions than L. chaeretis, but only slightly so. All the 
known rami of the former are also larger than the holotype ramus of the latter 
and also than the mandible in the British Museum (Br. Mus. no. M 8979) mentioned 
together with the skull (Pilgrim, 1931, p. 110 ). The deformed condition of the 
Pikermi skull does not permit of an exact comparison of the width of the two 
skulls, and it cannot be predicated that that of L. macrostoma is any stouter. 
The teeth, however, are decidedly so ; also P^ is relatively longer than in L. 
chaeretis while P^ is relatively shorter ; the nasal opening in L. macrostoma extends 
rather further back which makes it relatively larger and causes it to face upwards 
more than in the Pikermi species ; the incisors occupy a relatively greater space 
mainly on account of the somewhat greater enlargement of I®. 

Del Campana (1914, p. 87) has compared the skull of Lycyaena lunensishom. 
Monte Olivola in detail with that of L. macrostoma. His observations need not 
be repeated here. It is obvious that the broader and less elongate skull; 
the more crowded and overlapping teeth; the broader nasals; the greater dis¬ 
tance separating the frontals and the premaxillae ; the great reduction of the 
metacone in P^ ; and the smaller size of M^ clearly distinguish the Italian species, 
which is in a more advanced stage of development. 

The mandibles show just the same resemblances and differences between 
L. macrostoma and L. chaeretis as the skulls. There is some variation both in 
the Pikermi and the Indian species in regard to the relative dimensions of the 
teeth, but the teeth as a whole are decidedly stouter in the Indian species, P 4 
distinctly longer and Pg distinctly shorter than in L. chaeretis. The new mandi¬ 
bles of L. chaeretis (Br. Mus, no, M 8979) and of L. macrostoma (G. S, I. no, D 136) 
show that the structure of Mi in both was identical and that Mg was absent. 
The latter character is especially important, since Schlosser (1923, p. 477) 
and others have assumed, on what grounds I am unware, that M 2 was present 
in Lycyaena. The specimens of both species which have now been described 
seem definitely to negative this, though M® still exists in L. proava (p. 131). Lydek¬ 
ker’s remark as to the greater post-canine diastema in L. macrostoma seems to be 
without great significance, as this varies in the case of both species. 
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Measurements of skull and upper dentition of species of Lycyaena. 



Lycyaena 
chaeretia 
(Br. Mus. 
no. M 
8978). 

Lycyaena 
macroatoma 
(G. S. I. 
no. D 
44). 

Lycyaena 

lunenaia 

from 

Monte 

Olivola. 

Lycyaena 

dvhia 

Zdansky 

from 

Shansi, 

China. 

Hyaena 
hyaena 
(specimen 
in Indian 
Museum, 
Calcutta). 



app. 




Length of skull from incisor border to back of occi- 

232 

251 

• . 

, , 

212 

pital condyles. 






Length of skull from incisor border to lower border 

.. 

app. 



201 

of foramen magnum. 


236 




Length of skull from incisor border to back of palate 

127 

136 


•• 

113 

Height of lambcjoidal crest above lower edge of occi- 


app. 


.. 

57 

pital condyles. 


65 




Height of sagittal crest above lower edge of occipital 





88 

condyles. 






Width of skull between posterior ends of P* . 

87 

93-5 


73 

82 

„ „ behind canines .... 


47 



50 

„ „ opposite canines .... 


53 



52 

„ „ between post-orbital processes 

•• 

70-5 



68 

Width of brain case opposite zygomatic process of 

, , 

56 

, , 


68 

squamosal. 






Width of occipital condyles ..... 

44 




41 

Width of upper incisor series .... 

26-5 

29 


30 

31 

Interval between canines ..... 


29 



33 

Interval between canine and hinder end of P* 


89 



72 

Interval between canine and P^ . 


15 



10 

Length of premolar series ..... 

80 

86 

•• 


• • 

r ant. post. diam. ...... 

16-7 

16 

21 


17 

^ 1. trans. diam. ....... 

9 


12 


10-5 

p 3 r ant. post. diam. ...... 

19-8 

23-4 

25-4 


21-5 

L trans. diam. ....... 

12-0 

12-5 

12-7 


14 

p 4 r ant. post. diam. ...... 

31-5 

33-6 

33 


30 

(. trans. diam. ...... 

17-0 

17 



18-5 

jji / ant. post. diam. ...... 

7 

8 

4*6 


6 

1 trans. diam. ...... 

14 

16-8 

10 


14 

Canine ant. post. diam. ..... 

16 


16-7 

• • 

16-5 
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Measurements of mandibles of species of Lycyaena. 






Lycyaena 
macroeXoma 
(G. S. I. 
no. D 
52). 

Lycyama 
macroHcma 
(G. S. I. 
no. D 
136). 

Lycyaena 

chaeretia 

(holotype 

ramus 

Paris). 

Lycyaena 
chaeretia 
(Br. Mus. 
no. M 
8979). 

Lycyaena 

iparva 

(Odessa 

Museum 

ramus 

figured 

by 

Alexejew). 

Length of cheek teeth series (Pj —Mj) . 



app. 

83 

app. 

85 


78 

. • 


ant. post. diam. .... 



app. 

15 

app. 

15 

16 

15-4 



^trans. diam. .... 






7-1 


P \ 

r ant. ppst. diam. .... 



20-0 

19-1 

20 

18-1 


P 3 I 

.trans. diam. .... 



IM 

11-0 


9-5 


P \ 

ant. post. diam. .... 



24-2 

23-7 

22 

21-8 

18-6 


-trans. diam. .... 



11-9 

11-7 

11 

10-1 

9-7 

Ml 

r ant. post. diam. .... 



app. 

24 

23-0 


21-6 

23-3 

L trans. diam. .... 

• 

• 


10-9 


10-0 

9-6 

Distance from posterior border of canine to 

anterior 

76-5 

app. 

70 

72 

71-5 


border of Mj. 

Depth of ramus beneath . 



35 

35 

34 

, , 


Depth of ramus beneath Mj . 

• 

• 

app. 

42 


37 

41-6 



Lycy^na mackostoma, var. vinayaki, var. nov. 

(PI. VII, figs. 6—9 ; PI. IX, fig. 3.) 

Diagnosis .—A Lycyaena of larger size than L. macrostoma type ; Pj longer in 
relation to P 4 than in L. macrostoma type ; P 4 broader posteriorly, with a more 
prominent internal cingular sbelf ; P^ longer in relation to P® ; P® with a pro¬ 
minent internal lobe. 

Syntypes .—Four associated fragments consisting of tbe right mandibular 
ramus with P 4 and of tbe left ramus with P 3 ; also tbe isolated right P® and tbe 
left P®. These are figured respectively in PI. vii, figs. 8 , 8 a; 9, 9a; 6 , 6 a ; 7, 7a. 
They are in tbe collection of tbe Geological Survey of India in Calcutta and are 
registered D 139 and D 137 respectively. 

Referred specimen. —A fragment of tbe right maxilla (G. S. I. no. D 260) 
containing P® and tbe anterior roots of P^, collected by D. N. Wadia at 
Cbhokar, Salt Range area. This specimen is figured in PI. ix, figs. 3, 3a. 
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Locality. —The type locality is Hasnot. TFe referred specimen came from 
Chhokar. 

Horizon .—The Dhok Pathan stage of the Middle Siwaliks. 

Descrip,ion and comparisons. —The stage of wear and the weathering of the 
four syntypes strongly supports the evidence derived from their supposed 
association in the same spot that they belong to the same individual. Seeing, 
however, that there is a doubt regarding it, I class them as syntypes and not as 
a single holotype. Their measurements are Tabulated on pages 110 and 111 . 

The rami and the lower premolars agree with the holotype and other speci¬ 
mens of Lycyaena macrostoma in regard to their slenderness and general structure. 
Ps is, however, longer in relation to P 4 than is the case in the type, thus bearing 
a greater resemblance to Lycyaena chaeretis. Moreover P 4 is broader in its 
posterior part and the internal cingular shelf is broader and has a prominent 
serrated edge. Beyond its relatively greater size P 3 does not differ from the 
type. The crown of P® is not preserved in the holotype of L. macrostoma but 
its roots agree in respect to their relative dimensions with the corresponding 
syntype of L. macrostoma var. vinayaki, although the latter is an absolutely 
larger tooth. Like the P® of Hyaena hyaena there is a large posterior and a small 
anterior cusp but the latter lies to the inside of the line joining the main and the 
posterior cusps whereas in the recent species the three cusps are in a straight line. 
The internal lobe is more prominent than in Hyaena hyaena, but its root is fused 
with the main posterior root. The presence of this inner lobe and the length 
and slenderness of the tooth distinguishes it from Pliocene and post-Pliocene 
forms of Crocuta including C. mordax. On the other hand it closely resembles 
P^ in the skull of Lycyaena chaeretis figured by Pilgrim (1931, p. 109 text fig. 30) 
so far as its structure goes, though it exceeds it in size. P^ is very similarly 
constructed to P^ but is relatively much longer than P^ in the holotype skull 
of Lycyaena macrostoma. 

The referred right maxilla (G. S. I. no. D 260) figured in PI. ix, fig. 3, contains 
only one perfect tooth, P^. This agrees fairly wdl both in size and structure 
with the syntype (D 137). The inner lobe is somewhat less prominent. Behind 
it are the remnants of two roots abreast, which are obviously those of P^. This 
shows clearly that the protocone was widely extended inwardly as is the case 
with the species L. macrostoma type and L. chaeretis. 

These remains belonged to an animal which exceeded the typical L. macros^ 
toma in size, but in view of the variation in the relative size of the teeth, which 
is found in other species of Lycyaena, I do not think that the differences mentioned 
can be regarded as justifying more than a varietal separation. 

Lycy^na (?) PRO A V A, Pilgrim. 

(PI. V, figs. 1, 6.) 

1910. Pcdhyaena proava, Pilgrim, Rec. Geol. Surv. Ind., XL, p. 65. 

191.3. Progenetta proava. Pilgrim, op. cit., XLIII, pp. 282, 312. 

Diagnosis. —A Lycyaena of extremely small size, probably smaller than 
licttherium robustum ; depth of ramus exceeding the length of Mi in the ratio of 
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6 : 3 ; relatively slightly longer and with a slightly longer talonid than in 
L. macrostoma ; with relatively large metaconid ; Mg present but small. 

Holotype. —The left mandibular ramus containing Mi and P 4 mentioned 
under the name of Palhyaena proava (Pilgrim 1910, p. 65) and figured in the 
present work (PI. v, figs, 6 , 6 a). It is in the collection of the Geological Survey 
of India in Calcutta regd. no. D 126. 

Referred specimen. —The right maxilla of a juvenile individual (G. S. I. no. 
D 212 ) containing three milk molars, P^ much broken and the perfect from 
Chinji. It is figured in PI. v, figs. 1 , la of the present work. 

Locality. —Chinji, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description. —The holotype seems to be almost a replica in miniature of the 
ramus of Lycyaena macrostoma, except that Mi is slightly longer relatively and 
has a proportionately longer talonid. The metaconid is also relatively stronger. 
The most important difference apart from its size seems to lie in the presence of 
M 2 , if one may infer that by what appears to be a small circular alveolus behind 
Ml, filled up with a hard red cement. The hypoconid and the entoconid in Mi 
are equally strong cusps. The hypoconulid is much lower than the other two 
and is only slightly behind them in the median line so that the posterior end of 
the tooth is somewhat truncated. There is a marked external cingulum which 
continues just round the front of the tooth. P 4 is markedly inferior in length to 
Ml. The main cusp lacks its summit. There is a strong posterior cusp with a 
cingulum which forms a broad shelf on its inner side, and a somewhat weaker 
anterior cusp. 

The referred maxilla (G. S. I. no. D 212 ) belongs to a juvenile individual, 
in which the milk dentition is still in place, though considerably damaged. The 
alveolus of the single-rooted mm^ is ^visible immediately behind that of the 

canine. This is succeeded by the almost perfect mm^. A diastema of about 

two mm. separates this from mm^, which has lost the summits of the paracone 
and the protocone, but is otherwise well preserved. The outline of the crown 
of mm^ can be made out by its broken base, but the only perfect portion of it 
is the antero-external comer (? parastyle). The tip of the permanent canine, 
not yet erupted, is disclosed by the fracture of the maxilla at that point. 
is quite concealed in the bone beneath the remnants of mm^. M^ though it 
had not erupted is well exposed by the abrasion of that part of the palate. It 

has lost a portion of the parastyle, but otherwise shows the structure perfectly. 

The hinder border of the palate behind M^ is fairly well preserved and there is 
no trace of any other germ, from which it may be concluded that was absent. 
The upper end of the maxilla is missing but a large part of the rim of the orbit 
can be seen and in front of it the vertically elongate infra-orbital foramen. 
The palatal suture is clearly visible for a distance of about 13 mm. opposite 
mm 2 and the front part of mm® ; in front of and behind these points the sutural 
portion has been broken away, but the shape of the whole palate can be restored 
from the portion which is perfect. Opposite the alveolus of mm^ the breadth 
of the palate is 10 0 mm. ; opposite the end of n m® it is 20-0 mm. and opposite 

19 A 
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the end of mm^ it is 23*5 mm. ; the length from the not yet erupted tip 

of the canine to the hinder end of the equally not erupted end of is 

46'2 mm. 

Mm^ is a rather slender, elongate tooth, with a not very high main cusp, 
a minute anterior accessory cusp and a low posterior accessory cusp. The antero- 
internal corner of the base is slightly expanded, so that the greatest transverse 
diameter is in the hinder part. Mm® is also a slender elongate tooth, with a 
rather low, pointed paracone somewhat longer than the metacone, from which 
it is separated by a notch. The metacone forms a low elongate blade, almost 
in the same line as the paracone. The parastyle is a prominent cusp, approxi¬ 
mately the same height as the metacone. It lies very obliquely to the paracone 
and is separated from it on the external side by a deep, broad valley. On the 
internal side a low ridge connects it to the paracone. At one point in this ridge 

there are possibly indicaticjas of an original small cusp of which the summit 

has been broken off. The protocone has a comparatively small antero-posterior 
diameter but is situated extremely far to the inside of and almost opposite the 
centre of the paracone. Mm^ is a triangular tooth, of which the transverse 
but little exceeds the antero-posterior diameter. The parastyle is a prominent 
rounded cusp. Of the permanent dentition, the canine seems to have been a 
large robust tooth. I can form no idea of the length of but it must have 
reached as far as the hinder edge of the present position of M^. Since the latter 
tooth is so near the surface of the palate it is unlikely that it would have been 
shifted much to the rear to arrive at its final position in the jaw. is a large 
tooth, a little superior in size to mm^, and it seems to have been more extended 
transversely. The paracone and metacone are prominent, somewhat elongate 
cusps, forming an angle of about 45° with the longitudinal axis. The metacone 
is somewhat smaller than the paracone. The protocone is a prominent cusp, 
separated from the two external cusps by a somewhat concave area. There is 
a prominent parastyle forming a broad, shelf-like projection, of which the outer 
edge has been broken off. The measurements of this specimen are given in the 
table on page 110. 

Remarks and comparisons .—Originally I was led by a consideration of the 
general structure of Mj in this* ramus and by its small size to regard it as a 
species of Palhyaena possibly ancestral to Lepthyaena sivalensis, in spite of the 
shortness of the talon of Mj the length of and the depth of the ramus. Subsequently 
it seemed to me that its affinities were closer to Progenetta Deperet (= Thalassictis 
Gervais), in which the talonid of is shorter than in Ictitherium and the depth of the 
ramus is greater. Even so, however, the genus Thalassictis seems to be more closely 
allied to Ictitherium than to the Chinji ramus. On the other hand the characters men¬ 
tioned in which it differs from Ictitherium and Thalassictis are just those which 
distinguish Lycyaena !rom the two genera named. The fact that the Chinji species 
is much smaller, hardly two-thirds the size of the Dhok Pathan Lycyaena macros¬ 
toma, can hardly be regarded as a valid reason for separating it generically. 
This equally with the possession of Mg are characters which might be expected 
in an earlier and therefore presumably more primitive species. 
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The dimensions of the type ramus are given in the table on page 111. ft 
is very much more stoutly built than in any Viverrid or than any species of 
Ictitherium. The difference is very striking if one compares it with the ramus 
of Ictitherium sivalense, in which the length of Mj greatly exceeds what it is in 
the Chinji ramus. In this respect it is quite Hyaenine, the thickness of the ramus 
being relatively not at all inferior to that dimension in Hyaena hyaena or Lycyaena 
macrostoma. The depth of the ramus is also greater than in any species of 
Ictitherium or Viverrid though it agrees with the depth of the ramus in Lycycena 
macrostoma. has a fairly strong metaconid which does not differ essentially 
from that of Ictitherium. The paraconid and the metaconid are as in Ictitherium ; 
the talonid is, however, much shorter. Whereas in Ictitherium its length is from 
one-third to one quarter of the total length of in the present species it is 
not above one-fifth of the length of M^. In Lycyaena macrostoma it is even 
shorter than this., The arrangement of the three cusps of the talonid is essentially the 
same as in both the genera named, except that the hypoconid is shorter and the 
hypoconulid stands nearer to the other two, so that the end of the tooth is truncated. 

The referred maxilla (G. S. I. no. D 212) seems by its unreduced milk den¬ 
tition, its broad palate, the strong parastyle and protocone in mm®, to be re¬ 
ferable to the Hyaenidae. Its similarity to the young maxilla of Hya^nictis 
graeca described and figured by Gaudry (1862, p. 96, PI. xv, fig. 6) adds con¬ 
siderably to the probability that this is correct. The apparent absence of 
and the inward position of seems definitely to exclude a reference to the genus 
Ictitherium and equally to the Viverridae. Moreover the skull is everywhere 
broader, but especially in its posterior part, than that of young individuals of 
Viverra and presumably of Ictitherium. On the other hand it is narrower than 
in Hyaena hyaena, and the front part of the palate is more elongate though less 
so than in the Viverridae. The teeth are more slender than the corresponding 
ones of the modern species of Hyaena and Crocuta, and equally of the fossil 
species of these genera in which the milk dentition is known. The more 
prominent parastyle and protocone of mm® distinguish it from the young 
maxilla of Crocuta eximia described and figured by Gaudry (1862, p. 81, PL 
xii, fig. 4). The structure of mm* and seems to be directly comparable 
with that of the young maxilla of Hyaenictis graeca mentioned above, but in that 
species, mm* is larger than M^, whereas here the reverse is the case. The orbit 
is very large, differing from that of Hyaena and Crocuta as well as of the Viver¬ 
ridae. In this respect it is closer to Lycyaena macrostoma. There is in fa.ct 
nothing which seems to militate against a reference to the genus Lycyaena, and 
since it corresponds in size as nearly as may be with the holotype ramus of Ly¬ 
cyaena proava, it seems that the provisional reference is justified. In fact its 
■existence adds support to my opinion that a very small and primitive form of 
Lycyaena existed in the Chinji stage of the Lower Siwaliks. 

Lycy.®na (?) CHiNJiENSis, sp. nov. 

(PI. VI. fig. 6.) 

Diagnosis. —A Lycyaena of about the same size as L. proava ; with a more 
slender ; a much weaker metaconid ; Mg absent. 
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Holotype. —The right mandibular ramus with just erupting and quite 

unworn, figured in PI. vi, figs. 6, 6a, 66 of the present work. It is in the collec¬ 
tion of the Geological Survey of India in Calcutta, regd. no. D 233. 

Locality. —Chinji, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description. —The holotype is only a fragment of the right ramus of an 
immature individual, lacking everything in front of which is on the point of 
erupting, and with only a small part of the ramus behind preserved. The 
Ml seems to be a characteristic Hysenid tooth and to resemble closely in struc¬ 
ture that of Lycyaerm macrostoma and L. proava. It is a slender tooth with a 
small metaconid and a short talonid, showing the three cusps admirably, the 
hypoconid being the largest but less elongated than in L. macrostoma. The 
entoconid is much smaller. The hypoconulid is well marked midway behind 
the other tyvo. It cannot be said to be quite certain that Mg is absent, but there 
is no trace of its root in the ramus behind Mi. The dimensions of this specimen 
are included in the table on page 111. 

Remarks. —Apart from the absence of Mg, which as remarked above is not 
quite certain, this species is distinguished from L. proava by Mi being more slen¬ 
derly built and having a much smaller metaconid. It agrees with Lycyaena and 
differs from Ictitherium in precisely the points which have been already noted 
in the case of Lycyaena proava. The length of Mi slightly exceeds that of the 
same tooth in the holotype of L. proava, but not suflhciently to possess any signi¬ 
ficance. 

Genus; Crocuta, Kaup. 

1828. CroGuta, Kaup., Oken’s Isis, XXI, heft 11, p. 1145. 

1829. Crocotta, Kaup., Skizz. Europ. Thierw., p. 78. 

Diagnosis. —Hyaenidae of large size, with shortened facial region; posterior 
opening of alisphenoid canal small or absent; sagittal crest high ; occipital high 
and subtriangular in shape in hinder view; lambdoidal crest not particularly 
prominent; third upper incisor very considerably larger than the others; first 
premolar small, sometimes absent; hinder premolars large and very stoutly 
built, with rather blunt cusps; P* progressively lengthening, with protocone 
either large or much reduced; M^ placed at right angles to P^, large in the 
primitive members, but progressively diminishing in size ; M^ absent; P^ present 
or absent Mj progressively lengthening, with metaconid either absent or vestigial; 
Mg aLsent; posterior limbs shorter than anterior limbs, in particular pes shorter 
than manus ; first digit vestigial; foot bones broad and stoutly built, unciform 
with a strong plantar process for articulation with the scapholunar, fifth 
metatarsal articulating extensively with the cuboid, without prominent external 
peroneal ridge ; phalanges showing no trace of the original retractile power of 
the claws. 


Croucta sivalensis (Falc. and Caut.). 

18.36. Hyaena, Baker. Journ. s. Soc. Beng., IV, p. 569, PI. xlvi, figs. 22, 23. 
1868. Hyaena sivalensis, Falconer and Cautley, Pal. Mem., I., p. 548. 
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1884. ‘ Hyaena felina Bose’ Lydekker, par^, Pal. Ind., (10), II, p. 281, fig. 13; p. 

285, Pis. xxxviii, fig. 1, xxxix, fig. 1. 

1884. Hyaena colvini Lydekker, pars, Ibid., p. 294, PI. xxxv, fig. 5. 

“Non ‘ Hyaena sivalensis Bose ’ Lydekker 1884, Ibid., p. 303, PI. xxxiv. 

Diagnosis. —A Crocuta of large size; skull rather more elongate and with 
narrower brain case than in most other contemporary species of Crocuta 
including G. felina (Bose); teeth relatively low-crowned; moderately large; 

shorter than the united lengths of and P®, with metacone only slightly 
longer than paracone; parastyle very strong, as long as but lower than the para- 
cone ; protocone strong and rather remote from the parastyle; P^ with well deve¬ 
loped posterior accessory cusp, anterior accessory cusp weaker; P^ relatively 
rather high-crowned, with fairly well marked anterior and posterior accessory 
cusps ; P^ small, one-rooted ; without a post-canine diastema ; mandible robust; 
Mj rather longer than P 4 , without any trace of a metaconid, talonid short; P 4 
with large anterior and posterior accessory cusps; Pg with strong posterior ac¬ 
cessory cusp, anterior accessory cusp weaker, Pg relatively rather high-crowned, 
with strong anterior and posterior accessory cusps; P^ absent. 

Holotype. —The conjoined skull and mandible described and figured by Baker 
(1835, p. 569, PI. xlvi, figs. 22 , 23) under the name of Hyaena, and referred to 
by Falconer (1868, I, p. 548) as Hyaena sivalensis. It is preserved in the 
Science and Art Museum, Dublin, regd. no. 42. 

Nomenclature. —Matthew (1929, p. 489) has fully discussed the question of 
the names which have been current for the last forty-five years for the fossil 
Indian hyaenas. It seems clear that Hyaena sivalensis, Falc. and Caut. is not a 
nomen nudum, as Lydekker (1884, p. 279) thought, but is based on a figured 
and described specimen, now in Dublin. 

Referred specimens. —A left mandibular ramus from Jammu (G. S. I. no. D 
102 ) described and figured by Lydekker (1884, p. 285, PI. xxxviii, fig. 1 ; 
PI. xxxix, fig. 1 ) under the name of Hyaena, felina, Bose. A part of the right 
maxilla of an immature individual (G. S. I. no. D 46) from the Kangra district, 
described and figured by Lydekker (1884, p. 294, PI. xxxv, fig. 5) under the 
name of Hyaena colvini, Lyd. An unfigured ramus (G. S. I. No. D 263) from Basaulan, 
Siwalik Hills. 

Locality. —The holotype seems to have been found in the hills between the 
Markanda pass and Pinjor, Siwalik Hills. Specimens referred by me to this 
species were collected near Jammu and in the Kangra district. The fragmen¬ 
tary mandibular ramus (G. S. I. no. D 263), which agrees in size and structure 
with the Jammu mandible (G. S. L no, D 102 ), came from the Pinjor stage of 
the Siwalik hills near Basaulan. 

Horizon. —Probably Pinjor stage of the Upper Siwaliks. 

Remarks and comparisons. —When the holotype has had the mandible dis¬ 
engaged from the skull to which it is attached, it will furnish a magnificent 
specimen, affording ample material for specific distinctions, but in its present 
state, owing to the teeth being very indistinctly visible, its characters are un¬ 
certain. In these circumstances I have had to base the diagnosis given above 
largely on the referred specimens. The resemblance between the mandible of 
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the Dublin skull and G. S. 1. no. D. 102 was noticed by Lydekker, and although 
(1884, p. 265) he stated that both of them resembled the ramus of Hyaena felinaj 
Bose (Br. Mus. no. 16565), which he believed to belong to the same individual as 
the holotype of Hyaena felina, Bose, yet he distinctly leads one to infer that the 
latter specimen differs greatly from G. S. I. no. D 102 , by his remark (1885, 
p. 86 ) that the premolars of a specimen referred to Hyaena colvini ‘ are very 
different from those of the mandible (G. S. I. no. D 102 ) of H. felina, but come 
very near to those of Br. Mus. no. 16565 ’. This is actually the case. Not 
only is D 102 relatively longer and stouter, but the premolars are larger rela¬ 
tively to Mj, and P 4 has a much stronger anterior cusp. So far as I can see from 
the cast in the British Museum, these are precisely the characters of the holotype 
Dublin specimen. G. S. I. no. D 102 exceeds the holotype in size, and might 
be entitled to varietal distinction, but since I have found a ramus (G. S. I. no. 
D. 263) id.entical in size with G. S. I. no. D 102 at Basaulan in the Siwalik 
Hills in beds belonging to the same stage from which I believe the holotype 
to have been collected, it is unlikely to be a time mutation. 

The Kangra maxilla (G. S. I. no. D 46) agrees perfectly in size with the 
Jammu ramus (G. S. I. no. D 102 ). It is too big for the holotype and para- 
type of Hyaena colvini and moreover the paracone and parastyle are much larger 
relatively to the metacone than in Hyaena colvini and the protocone is much 
wider. 

If the holotype should display the characters predicated, then Crocuta siva- 
hns’iS is a very definite species. It is more slender than C. felina (Bose), as shown 
by the face and occiput being longer although the width is no greater ; in fact 
behind the post-orbital processes it is actually narrower than C. felina. The 
gradual curvature of the temporal ridges as against their sudden bend in C. felina 
is not to be insisted upon, as it is probably a mark of the youth of the animal. 
The accessory cusps are stronger than in C. felina and is present. The struc¬ 
ture of P^ and Mj is indistinctly seen in the holotype, nor does Matthew’s figure 
(1929, fig. 26) improve matters as he has not distinguished between P 4 and Mj, 
both these giving the appearance of a single tooth in his drawing. In G. S. I. 
no. D 46, however, P^ has a remarkably prominent paracone, parastyle and 
protocone and a large M^, which distinguish it from C. spelaea, while the ramus 
G. S. I. no. D 102 has a relatively small Mj, a relatively high-crowned Pg 
and a rather long post-canine diastema which equally distinguish it from C. 
svelaea. 

A 

C. colvini has a narrower skull, a very long P^ due apparently to the length 
of the paracone and metacone, a smaller protocone and reduced P^ and P®. 

This species seems to be very closely allied to C. salonicae (Andrews) (1918, 
p. 540) and to C. brevirostris (Aymard), of which according to Boule (1893, p. 93) 
C. (Weithofer) (1889, p. 346) is a synonym, these species being also charac¬ 

terised by a short P^ and Mj, a large M^ and rather well developed accessory 
cusps on the premolars. From both of these species it differs in the presence of 
an anterior accessory cusp on P^. It agrees with C. salonicae in the presence of 
P^ but differs from it in the longer P^ and the larger posterior accessory cusp 
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on P^. On the other hand it agrees with C. brevirostris in the relatively longer 
and the large posterior accessory cusp on P^. P^ seems to be occasionally 
present in C. brevirostris (Boule, 1893, p. 91). It seems not unlikely that C. 
salonicae might be regarded as the ancestral form of C. sivalensis and C. brevirostris 
alike. 

Hyaena sinensis Owen, judging by Zdansky’s excellent descriptions and 
figures (1925, p. 22, PI. iii, figs. 1-5 ; PI. iv, figs. 1, 2 ; 1927, p. 22, text-figs. 
3, 4) evidently belongs to the same line, characterised by a large M^, a short 
P* and Mj^, a large parastyle and protocone to P^, and well developed accessory 
cusps on the premolars. The mandible figured by Zdansky (1925, PI. iii, figs. 
1, 2) under the name of ‘ Hyaena ultima \ but subsequently (1927, p. 22) trans¬ 
ferred to H. sinensis, is much smaller than either of the Indian specimens referred 
to Crocuta sivalensis, but the largest specimens of Hyaena sinensis equal in size 
the largest specimens of the Indian species. In fact on the material available 
the only difference I can see between the Indian and the Chinese species is the 
loss of P^ in the latter. This, however, would be expected in a species which 
is presumably of later date, perhaps Upper Pleistocene as against Upper Plio¬ 
cene in C. sivalensis. For this reason and also because the undeveloped condi¬ 
tion of the holotype of C. sivalensis leaves some of its characters uncertain, I 
refrain from putting C. sinensis as a synonym. Lydekker (1884, p. 288) and Mat¬ 
thew (1929, p. 489) seem to have held the same view. I cannot, however, agree 
with the latter author that it is on the same line as C. crocuta. C. ultima, in 
spite of the retention of P^ is closer to C. crocuta not only because of the 
minute size of but also because of the larger metacone in P^, which also 
distinguish it from C. sivalensis. C. honanensis (Zdansky), which is of approxi¬ 
mately the same age as C. salonicae, may be a parallel form to the branch 
which I have indicated. It is a much smaller species than any of the others, 
and its primitive stage of development is shown by its retention of the meta- 
conid in Mj^, which apparently is not the case in C. sivalensis or C. brevirostris. 
The mandible of G. salonicae is unknown. The metacone of P^ in C. honanensis 
is already longer than either the paracone or the parastyle, so that it may 
even be on the direct line to C. crocuta. 


Ceocuta felina (Bose). 

1868. ‘ Felis cristata, Falc. & Caut.’ Falconer, Pal. Mem. I, p. 548, description of 
unpublished plate of Fauna Antiqua Sivalensis, PI. K, figs. 1, la-c. 

1880. Hyaena felina, Bose, Quart. Journ. Geol. Soc. London, XXXVI, p. 130, PI. vi, 

fig. 6. 

Non ‘ Hyaena felina Bose ’ Lydekker 1884, Pal. Ind., (10), II, p. 282, fig. 13, 
nec. p. 285, PI. xxxviii, fig. 1 ; PI. xxxix, fig. 1. 

Diagnosis. —A Crocuta of large size; skull very broad, very expanded at 
the zygomatic processes ; minute, two-rooted ; P^ long in proportion to the 
other premolars, but less than the united lengths of P^ and P® ; metacone rela¬ 
tively large; parastyle weaker than in G. sivalensis ; protocone large, widely distant 

20 
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from the parastyle : with large posterior and small anterior accessory cusp ; 

long, rather narrow, with a high crown and without an internal cingulum ; 
P^ absent; mandible with longer relatively to the preinolars than in C. siva~ 
lensis, with no trace of a metaconid. 

Holotype. —The skull described and figured by Bose (1880, p. 130, PI. vi, 
fig. 6 ). It is preserved in the British Museum registered no. 15902. 

Referred specimens. —A right mandibular ramus (Br. Mus. No. 16565), de¬ 
scribed and figured by Lydekker (1884, p. 285. PI. xxxix, figs. 2 , 2 a) and believed 
by him on account of the size, the stage of wear and the character of the weather¬ 
ing to belong with very strong probability to the same individual as the holotype 
skull. 

The right maxilla (Br. Mus. no. 37138) described and figured by Lydekker 
(1884, p. 283, PI. XXXV A, figs. 2, 2 a) is very much less certain. It is much 
larger than the holotype, but the minute M^, the longer P^, and the apparent 
absence of P^ seem to make it impossible to refer it elsewhere. 

Locality. —Collected by W. Ewer in the Siwalik Hills. 

Horizon. —Not definitely known but probably from the Pinjor stage of the 
Upper Siwalik. 

Remarks and comparisons. —On account of the fragmentary nature of the 
holotype and of the referred mandible it is impossible to compare this species 
completely either with other described species or with the various hyaenoid 
remains from the Siwaliks, themselves equally or more fragmentary than the 
holotype. There seems, however, no doubt as to its specific distinctness. Its 
nearest afiinities seem to lie with Crocuta crocuta, though it seems in some ways 
to be even more progressive than the recent species. The skull characters are 
extremely similar in the two and they agree in regard to the minute size of M^, 
the relatively large size of the metacone of P* and the smallness of the anterior 
cusp of P^. The present species is distinguished from C. crocuta by the absence 
of P^ and by the much longer, narrower and higher crown of P^, without the inner 
cingulum which is so marked in the recent species and still more so in Crocuta 
spelaea. C. spelaea is larger than C. felina and its occipital crest lies more to 
the rear relatively to the occipital condyles. The sutures of the nasals are not 
visible in the holotype of C. felina. In the referred mandible Mj^ is relatively 
large with a short and narrow talonid, but the anterior cusp of P 4 is less 
strong than Lydekker’s description would lead one to suppose. 

The differences from C. colvini are stated under the latter species (p. 139). 
My reasons for differing from Lydekker in his opinion that the holotype of C. 
felina, Bose should be united with the Dublin skull, shown by Matthew to be 
the holotype of C. sivalensis are given on page 136. Crocuta ultima (Matsumoto) 
though having an equally small M^ differs from the present species not only by 
the presence of P^ but also by the longer, more slender skull, by the longer P^ 
with a less prominent protocone and the shorter and wider P^. Crocuta sinensis 
(Owen) was considered by Lydekker (1884, p. 288) to be near ' Hyaena felina ’ 
Bose, but according to Zdansky’s descriptions and figures (1927, p. 22 ) it differs 
by the large M^, the stronger parastyle in P^ and the shorter and wider P^. 



THE FOSSIL CARNIVOEA OF INDIA. 


139 


No Chinese Pleistocene species, so far as I am aware, is very close to C. 
felina, nor has any species been as yet found in the Dhok Pathan stage which 
could in any way be regarded as ancestral to it. On the other hand the Pontian 
Chinese species C. honanensis (Zdansky) (1924, p. 103), to judge from Zdansky’s 
description and figures, has certain characters which indicate that it may 
be on the direct line to both C. felina and C. crocuta. It seems to be a 
moderately robust form, and already the metacone in P^ has begun to lengthen, 
unlike what is the case in the contemporary C. salonicae and the later C. colvini. 
It is true that it retains many primitive features such as the metaconid in Mj, 
a moderately large and P^ and P^ are present. These, however, might be 
expected in a species so much earlier than C. felina. In fact even the recent 
C. crocuta still has P^ and C. spelaea occasionally has a vestigial metaconid in 
Mj, while the maxilla figured by Weithofer (1889, PI. ii, fig. 2 ) under the name 
of Hyaena topanensis, considered by Boule (1893, p. 94) as a synonym of C. 
perrieri, retains almost as large an as in C. honanensis. These primitive 

characters, therefore, cannot be said to militate against the phylogeny suggested. 


Crocuta colvini (Lydekker). 

1884. Hyaena colvini, Lydekker, Pal. Ind., (10), II, p. 290, PI. xxxv, figs. 1, 2, 4 ; 
PI. xxxv A, figs. 1, la, 3, 3a ; PI. xxxviii, fig. 3; PI. xxxix, fig. 4. Non 
PI. xxxv, fig. 5. 

1884. Hyaena felina, Bose, Lydekker, Ibid., p. 287, Br. Mus. no. 37141, erroneously 
quoted as 37140. 

Diagnosis. —A Crocuta of moderately large size; skull rather slender; 
occiput rather low ; ]VP rather large, three-rooted ; P^ relatively large, exceeding 
the united length of P^ and P®; paracone and parastyle long; metacone not 
excessively long, about the same length as the paracone; protocone low, moder¬ 
ately distant from the parastyle ; P® with small posterior cusp and small intern¬ 
ally situated anterior cusp ; diastema between P^ and canine seven mm. ; P® with 
strong posterior cusp and strong hollowed internal lobe at the posterior comer; 
P^ absent; mandible rather slender ; considerably longer than P 4 with rather 
broad talonid and occasionally a vestigial metaconid; premolars with accessory 
cusps rather weaker than in C. sivalensis. 

Holotype. —The skull lacking the occipital region described and figured by 
Lydekker (1884, p. 290, PI. xxxv, fig. 2 ). The greater part of this specimen 
is preserved in the Geological Survey of India collection in Calcutta, regd. no* 
D. 47. According to Lydekker (1884, p. 294) the left maxilla of the same skull 
is believed to be in the Science and Art Museum Dublin regd. no. 41. 

Paratype. —The skull described and figured by Lydekker (1884, p. 292, PI. 
xxxv, fig. 1 ; PI. xxxvi, fig. 1). It is fairly perfect except for the basal 
portion of the occipital and the teeth, of which only the incisors, canine, P^ and 
are sufficiently well preserved to make out their structure. The specimen 
is in Calcutta, regd. G. S. I. no. D. 45. 
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Referred specimens. —Two left maxillae described and figured by LyaeKXer 
(1884, p. 293, PI. XXXV A, figs. 1, la, 2, 2a) from the Upper Siwaliks of the 
Siwalik Hills, which are in the British Museum regd. nos. 37139 and 37140. 
Possibly also a left maxilla (G. S. I. no. D. 101) described and figured by Lydekker 
(1884, p. 294, PI. XXXV, fig. 4). The latter specimen was collected by Theobald 
in the Punjab, no more precise locality having been recorded, but possibly it 
came from the Upper Siwaliks of the Hoshiarpur district. 

I have seen four mandibular rami, which have a claim to be regarded as 
belonging to this species :—(1) G. S. I. no. D. 51 (Br. Mus. cast M. 1553). This 
formed part of Col. Colvin’s collection from the Upper Siwaliks of the Siwalik 
Hills, originally presented to the Asiatic Society of Bengal. It was described 
and figured by Lydekker (1884, p. 295, PI. xxxviii, fig. 3 ; PI. xxxix, fig. 4), 
and it corresponds with the holotype by the fact of being proportionately 
larger than in C. felina or C. sivalensis. The ramus is more slender than in either 
of those species. Mi has an external cingulum, and a rather larger talonid. 

(2) Br. Mus. no. 16578, from the Upper Siwaliks of the Siwalik Hills. This 
was figured and described by Lydekker (1884, p. 296, text-fig. 14) and is very 
similar to the first ramus mentioned, though belonging to a slightly smaller 
individual. 

(3) Br. Mus. no. 16526 mentioned by Lydekker (1884, p. 296). 

(4) Br. Mus. no. 37141 mentioned by Lydekker (1884, p. 287 ; 1885, p. 83) 
with the number quoted in error as 37140, and referred by him to Hyaena felina 
Bose. I have cleared this specimen somewhat from matrix and cannot separate 
it from No. 2 above. It has a large talonid and faint indication of a metaconid. 

Locality. —Both the holotype and paratype were collected in the Siwalik 
Hills and were originally presented by Col. Colvin to the Asiatic Society of 
Bengal. 

Horizon. —Upper Siwalik, probably from the Pinjor stage. 

Remarks and comparisons. —I agree with Lydekker that this is perfectly 
distinct specifically from either C. sivalensis or C. felina. Matthew (1929, p. 491) 
considers that it is nearly allied to C. sivalensis, but except for the fact that 
the skull of C. sivalensis is slightly more elongate than that of C. felina and that 
of C. colvini is much more markedly so and that both species, as I believe, have 
a large M^ in distinction from the minute one of C. felina, I cannot see much 
that they have in common which is not equally shown by all other species of 
Crocuta. Matthew diagnoses C. sivalensis with a small M^, apparently on the 
:analogy of C. felina, since the holotype of C. sivalensis does not show it. I only 
judge, by the maxilla (G. S. I. no. D. 46) which I refer to it, that it was large. 
C. colvini has a decidedly slender skull with a low occiput, which is very 
different from either of the other two Upper Siwalik species of Crocuta. The 
considerable excess of length of P^ over the united lengths of P^ and P® distin¬ 
guishes It markedly from C. felina and only less so from C. sivalensis. It is 
not any nearer to C. crocuta or C. spelaea on this account, because these species 
have a much longer metacone and the premolars are less reduced than in C. 
colvini, quite apart from the minute M^ and more robust build of the skull ia 
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the two species named. The protocone of is also smaller and less remote 
from the parastyle than in either of the other four species which have been 
brought into comparison. 

C. colvini differs from C. sinensis in just the same characters that have 
been noted above for C. sivalensis, except for the absence of which is shared 
equally by C. colvini and C. sinensis. 

A closer affinity seems to exist between the present species and C. ultima 
(Matsumoto), as has been noticed by Matsumoto (1915, p. 3). Zdansky (1927, 
p. 22), however, thinks otherwise. The two species agree in having a slender 
skull and mandible and a low occiput, an exceptionally long P^ and relative 
to the length of the teeth which precede them; the protocone of P^ less extended 
internally than in C. crocuta ; a similarly shaped P^ and occasionally a vestigial 
metaconid in M^. C. ultima is, however, more advanced than C. colvini in the 
longer metacone in P^ and the smaller IVH, characters which might be expected 
for a species of later date, as the Chinese species undoubtedly is. On the other 
hand C. ultima is more primitive than C. colvini, in so far as it retains P^ and 
perhaps the metaconid in is more persistent than in C. colvini, so that I do 

not think Matsumoto can be right in regarding it as a direct descendant of the 
Indian species. I cannot trace any Pontian form which might be ancestral to 
these species. C. honanensis is a stouter species and P^ and are shorter, 
while in P^ the metacone is already longer than the paracone. 


Crocuta carnipex, Pilgrim. 

(PI. VII, figs. 1-5, 12 ; PI. VIII, fig. 2 .) 

1910. Dissopsalis carnifex, pars (in error) Pilgrim, Rec. Geol. Surv. Ind., XL, p. 64. 

1913. Hyaena carnifex, Pilgrim, Ibid., XLlIl, p. 312. 

Diagnosis. —A Crocuta of moderate size; P^ only three quarters of the 
united lengths of P^ and P^; with metacone very decidedly longer than paracone ; 
parastyle much shorter than paracone; protocone extremely small and low, 
adjacent to the base of the parastyle ; P^ rather narrow relative to its length, 
with strong posterior cusp and well-marked anterior cusp situated much on the 
inner side of the tooth, lateral surface of tooth between the anterior and posterior cusps 
short and almost fiat; with a very definite cingular lobe on the inner side ; P^ 
similar to P^ but smaller and with less prominent anterior and posterior cusps, 
high-crowned ; P^ apparently absent; canine strong, divided into two parts by 
prominent anterior and posterior keels, the inner part only slightly convex, the 
outer part strongly so ; mandible rather robust in front, slender behind; Mi 
only slightly longer than P 4 , without any trace of a metaconid, talonid short 
with a single rather high cusp ; P 4 with strong anterior and posterior cusps; P, 
similar to P 4 but with weaker anterior and posterior cusps; Pg similar to Pg 
but much shorter; P^ absent; post-canine diastema about six mm.; canine 
rather large, strongly convex on outer side slightly convex on inner side 
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MilTc dentition: Mm 4 only slightly longer than mm 3 > mms with exceedingly 
strong anterior cusp and weaker posterior cusp ; mmg apparently similar to mm^ 
and only very slightly shorter. 

Nolot^pe--The right mandibular ramus of a young individual with the milk 
dentition still in place and the permanent teeth exposed by chipping away the 
side of the jaw (G. S. 1. no. D. 172), figured in PI. vu, fig. 1 . 

Referred specimens. —It is believed that the front portions of the right and 
left maxillae in an identical stage of development to the holotype were obtained 
from the same spot at the top of the Chinji stage south of the village of Nagri 
and belonged to the same individual. One of these (G. S. I. no. D. 173) is figured 
in PI. viii, fig. 2 . There must have been the remains of at least two young 
individuals of the same species entombed side by side, since a portion of a left 
ramus of a slightly older animal with P 3 and P 4 in embryo were certainly asso¬ 
ciated with the maxillae. It is possible that a right P^ in embryo (G. S. I. no. 
D. 168) originally formed a part of one of the maxillae, but as the exact spot in 
the Chinji zone from which it came is unknown, the association is in doubt. A 
young left ranius containing P 3 and P 4 quite unworn, (G. S. I. no. D. 171) figured 
in PI. vii, fig. 4 in an identical stage of development to the similar fragment 
mentioned above, also was collected by Vinayak Rao from the Chinji zone from 
an unknown spot; this may equally have been associated with the other remains 
to which I have referred. In addition to these the front portions of two left 
rami (G. S. I. nos. D. 169 and D. 170) figured in PL vii, figs. 3 and 12 belonging 
to adult individuals differing slightly in size were collected by Vinayak Rao from 
the Chinjis ; these may be assigned with little doubt to the same species. 

It seems also necessary to refer to this species a fragment of an immature 
ramus with Mj quite unworn, (G. S. I. no. D. 164) figured in PI. vii, fig. 5, which 
is recorded as coming from Hasnot. This locality, which is different from that 
of the other specimens, gives it an interest, which it would not otherwise possess, 
and the occurrence is discussed further below. 

Locality. —The type locahty is east of Chinji and south of Nagri village. 
The other specimens were collected either from the same spot as the holotype 
'or from other sites in the Chinji zone, with the exception of no. D. 164 referred 
to above, which came from Hasnot. 

Horizon. —The type locality lies at the very top of the Chinji stage, to 
which the other specimens also belong, except apparently no. D. 164. Since 
the bulk of the Hasnot fossils belong to the Dhok Pathan stage of the Middle 
Siwaliks, the only reason we could have for not classing this specimen as Dhok 
Pathan, is that it is unique at that horizon, which occasions a doubt as to whether 
a villager may not have collected this particular specimen in another horizon 
more remote from Hasnot than was usually the case. 

Description and comparisons.—Upper permanent dentition: is unknown. 

Apart from the possibility that the germ P^ (no. D. 168) belongs to the same in¬ 
dividual as the holotype or one of the specimens associated with it, we may 
safely assume that it is conspecific with them, since it not only agrees in size, but 
also possesses the structure which would be expected in the P^ of a species so 
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closely allied to the Chinese and Indian varieties of C. gigantea. Its small size, 
only three quarters of the united lengths of and P®, is unique, and disting¬ 
uishes it from P* of Crocuta eximia, and also, though to a much less extent, 
from that of C. gigantea and C. gigantea var. latro. Like each of these forms, 
the protocone is feebly developed, low, and adjacent to the base of the parastyle; 
it stands however, on a distinct root. It lies farther forward than in C. eximia. 
The metacone is distinctly longer than the paracone and considerably lower. The 
parastyle is only about half the size of the paracone, and the same height as 
the metacone. 

P® is more elongate than in other species of Crocuta, more as in Hyaena. It 
has a main cusp of moderate height, a strong posterior cusp and a much smaller 
anterior cusp. The three cusps do not lie in one straight line, the anterior one 
being situated very much to the inside of the other two. The inner waU of the 
tooth between the anterior and posterior cusps is almost flat, while the outer 
wall is on the contrary strongly convex. On the inner side and approximately 
midway between the anterior and posterior cusps but much farther away from 
the summit of the crown is a cingular shelf, which is mounted on a distinct 
lobe of the hinder root, if indeed it does not actually form a separate root. The 
elements of this tooth can be recognized in P® of every hyaena, but they are 
represented to difierent degrees. Crocuta crocuta has diverged widely from this 
type, inasmuch as both the subsidiary cusps are feebly indicated, the inner 
wall is less flat and the internal lobe of the hinder root is but slightly marked. 
On the other hand in Hyaena hyaena, both the subsidiary cusps are well marked 
the anterior one more so and the posterior one less so than in the present tooth, 
while the internal lobe is better marked than in Crocuta crocuta but less so than 
in the present case. On the other hand in Hyaena hyaena the three cusps are in 
one and the same line, but this is more oblique to the antero-posterior axis than 
in either of the other two, while the internal wall is more convex even than 
in Crocuta crocuta. The sum of these characters gives P® of C. carnifex a closer 
resemblance to Hyaena hyaena than to Crocuta crocuta, but in my opinion this only 
indicates that Crocuta carnifex is nearer the primitive Hyeenid root form*, from 
which both Hyaena and Crocuta have diverged. Its dentition as a whole points 
to a closer phylogenetic connection with Crocuta crocuta than with Hyaena hyaena. 
This P® is not very unlike that of C. eximia, but the inner wall is flatter, 
and the tooth is more elongate. The resemblance seems even closer to a P® 
from China figured by Schlosser (1903, PI. ii, figs. 1, 3) under the name of Hyaena 
gigantea, except for the greatly inferior size, slenderer outline and more pro¬ 
nounced inner lobe of the Indian species. G. S. I. no. D. 208, figured in PI. vii, 
fig. 13 of the present work as Crocuta gigantea, var. latro, comes closer to C. 
carnifex in size but difiers from it in precisely the same characters as the Chinese 
tooth. 

P2 is constructed somewhat after the same fashion as P®, except that the 
hinder cusp is much weaker, and the anterior cusp is very feeble and lies entirely 
on the inner side of the tooth, while the inner lobe of the hinder root appears 
to be wanting ; the tooth is in fact much more like P® of Crocuta crocuta ; in 
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Hyaena hyaena is almost identical with P® in that species ; again there is some 
resemblance between this species and C. eximia. P^ is absent, or at any rate 
it has not been yet calcified in the maxilla (D. 173), so that if it were rudimen¬ 
tary it calcifies late and is probably caducous at an early stage. 

The canine is a stout tooth with anterior and posterior keels, flattened 
internally and strongly convex externally. It seems to agree very closely with 
that of C. eximia, except for its inferior size, both absolutely and relative to the 
premolars. 

Upper milk dentition. —Mm^, the only upper milk tooth preserved is a 
slender tooth 12 mm. long, with a small posterior accessory cusp and a cingulum, 
but without any definite anterior cusp. It is figured in PI. viii, figs. 2 b, 2 c. 

Lcnver permanent dentition. —Presumably Mg is absent, but in none of the 
specimens yet found is the jaw behind sufficiently well preserved to make this 
quite certain. , of the holotype is complete except for the summit of the 
cusp of the talonid. In D. 164, is almost identical with the corresponding 

tooth of the holotype, except that the talonid is slightly broader and the antero- 

external cingulum is rather stronger. In both cases the structure is very similar 
to that of Crocuta eximia. It is a stoutly built tooth without any trace of a 
metaconid. The talonid is somewhat shorter than in C. eximia, and has a single 
median cusp. Gaudry (1863, p. 83) observes that in C. eximia it generally has 
two cusps. In a specimen at Munich, of which a cast exists in the British Museum, 
the talonid is unicuspid, and I think I have seen other instances of this. Very 
exceptionally, according to Gaudry, there are three cusps. The most marked 
difference between the M^ of this species and that of C. eximia consists in the 

inferior length of the former relative both to the size of the ramus and to the 

length of P 4 . In fact it is very little longer than P4. The only species which 
it resembles in this respect is C. gigantea (Schlosser) from China and the Indian 
species described below under the name of C. gigantea, var. latro. In both 
cases Mj is relatively even shorter than in C. carnifex. Schlosser’s descriptions 
and fig-ures indicate that the talonid in the Chinese species was equally short 
and identical in structure with that of the Chinji tooth. 

P 4 is square behind and somewhat tapering in front. It has strong anterior 
and posterior accessory cusps, of which the latter stands on an expanded inner 
shelf and has in addition a hinder cingulum. In C. eximia the anterior cusp is 
much weaker while the antero-extemal corner is swollen at the base giving the 
anterior end a square outline which differs from the tapering one of C. carnifex. 
P 3 is similar to P4, but shorter and both the accessory cusps are smaller. It is 
smaller than the corresponding tooth in C. eximia, in which the anterior cusp 
is practically absent. Pg resembles P 3 except for its inferior size. In the holo¬ 
type and in D. 170 it is considerably shorter than P 4 of C. eximia, but in D. 169 
the difference does not seem to exist judging by the base of Pg, which alone is 
preserved. P 4 is absent in each of the specimens of the ramus whereas it is 
present in C. eximia. The distance between Pg and the canine is only half of 
what it is in C. eximia. The canine is quite as large as in C. eximia and the 
ramus seems to be equally stout. 
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Lower milk dentition, —Of the milk teeth shown in the holotype, figured in 
Plate vii, fig. 1 , the only one which is perfect is mm 3 . This lies very obliquely 
to the antero-posterior axis of the jaw, so that mm 3 is depicted as seen partly 
from behind. This view causes the anterior accessory cusp to be partially hidden 
behind the main cusp, so that its size and its isolation from the main cusp are 
not at all apparent. Actually it is of considerable size, but little less than half 
the length of the main cusp. It is stouter than the corresponding cusp in mm 3 
of Hyaena hyaena, but otherwise resembles it. In Crocuta crocuta and C. perrieri 
the length of this cusp is decidedly less. In C. variabilis it is still stronger. On 
the other hand the posterior cusp and the encircling cingulum are less developed 
than in Hyaena hyaena, which in this respect differs little from Crocuta crocuta 
and C. perrieri. The hinder part of mm 3 of carnifex agrees very nearly with 
that of C. eximia. The front portion of the tooth seems to differ greatly from 
Gaudry’s figure (1863, PI. xii, fig. 6 ) but it is probable that the apparent small¬ 
ness of the anterior cusp is due to the perspective, since I have seen in the British 
Museum a young ramus (no. M. 4165) which, if correctly referred to C. eximia, 
shows that the anterior cusp of mm 3 species did not differ very 

appreciably from tha.t of C. carnifex. Except by its inferior size this tooth 
is hardly at all different from mm 3 of Crocuta gigantea, var. latro, figured in 
PI. viii, fig. 3 of the present work. From the roots of mm 4 it may be inferred 
that that tooth was only slightly longer than mm 3 thus differing from C. eximia, 
still more from C. crocuta, but most of all from Hyaena hyaena. In C. perrieri 
mm^ and mm 3 seem to have the same relative dimensions as in the present 
species. Mmg is shorter than mm 3 , which it differs from C. gigantea, var. latro, 
and agrees with other hyaenas. The fracture of the crown does not, however, 
permit of a comparison between its structure and that of other species. No 
tooth anterior to mmg has been preserved in the holotype as found. 

Remarks. —The structure of P* in this species is a clear indication of its 
affinity with the species Crocuta eximia, C. variabilis, C. gigantea and C. gigantea, 
var. latro. Since the first of these is clearly a primitive though somewhat diver¬ 
gent branch of Crocuta, it is necessary to place all these forms in that genus. 
We can hardly doubt that the shortness of both P^ and point to C. car¬ 
nifex being in a more primitive stage of development than C. eximia. On the 
other hand C. eximia is less progressive inasmuch as it still retains P^ and P^, 
though it should be remarked that P^ is occasionally absent (Lydekker, 1884, 
p. 277). Furthermore the front premolar is generally present in Pleistocene and 
recent species of Croauta. In any case it is obvious that the Pikermi species 
cannot be a direct descendant of the Chinji one, and one would infer that they 
were both migrants from the original centre of distribution. It is far more 
likely that C. gigantea, var. latro, which appeared in the Nagri stage, and C. gigantea, 
type of the Pontian of China, represent successive stages of descent from C. 
carnifex. P^ in both the former species is longer than in C. carnifex, and though 
is shorter relative to P 4 than in C. carnifex, this is entirely due to the strong 
anterior cusp and great length of P 4 in the Chinese and Indian varieties of C. 
gigantea. This is quite in accord with the opinion which I ha;Ve expressed 
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(Pilgrim, 1913, pp. 307-314 ; 1925, p. 202 ; 1926, p. 91), that the Nagri stage corres¬ 
ponds to the Sarmatian and the bulk of the Chinji stage to the Tortonian. It 
seems then that C. carnifex is the earliest species of Crocuta known. Unfor¬ 
tunately the absence of hyaenids from the Lower Chinji and Kamlial stages and 
of a pre-Pontian fauna in China deprives us of help towards verifying my theory 
as to successive Hyaenid migrations into Europe, India and China or of locating 
the centre of distribution, whence the assumed successive waves of migration 
arose. 


Crocuta gigantea (Schlosser) var. latro, nov. 

(PI. VII, figs. 11 , 13 ; PI. VIII, figs. 1 , 3.) 

1903. Hyaena gigantea, Schlosser, Abhandl. bayer. Ahad. TFiss. Munchen, XXII, p. 
35, PI. ii, figs. 1-3, 6-8. 

1913. Hyaena cf. gigantea, Schlosser, Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 282, 
289. 

Diagnosis. —A Crocuta of large size ; P^ longer than in G. carnifex but still 
slightly shorter than the united lengths of P^ and P®; parastyle shorter than 
paracone ; protocone extremely small and low, adjacent to the base of the para¬ 
style ; P® rather broad relative to its length ; posterior and anterior cusps well 
marked but weaker than in C. carnifex ; inner surface between the accessory 
cusps rather flat, but less contracted than in G. carnifex ; outer surface between 
the accessory cusps extremely convex; mandible robust in front, slender behind 
with deep masseteric fossa ; approximately the same length as P 4 ; P 4 with 
very strong anterior and posterior cusps ; Pg with strong posterior cusp and feeble 
anterior cusp ; Milk dentition : Mmg with exceedingly strong anterior cusp and 
weaker posterior cusp ; mmg longer than mmg and similar in structure. 

Holotype. —The right maxilla containing the front portion of P^ hardly at 
all worn and showing the outline of the entire base of the crown both in P^ and 
P® (G. S. 1. no. D 206), figured in PI. vi, fig. 2 , from the Dhok Pathan stage 
of Hasnot. 

Referred specimens. —A left P® very slightly worn (G. S. I. no. D 208), which 
agrees exactly in size and outline with the broken crown of P® in the holotype 
and may belong to the same individual from the Dhok Pathan stage of Hasnot. 
This is figured in PI. vii, fig. 13. 

The hinder portion of the right mandibular ramus with the angle and condyle 
complete, lacking the tip of the coronoid process, containing P 4 and the alveoli 
of M 4 from the Nagri stage about two miles N. 35° E. of Kadirpur, Salt Range 
(G. S. 1. no. D. 209). This is figured in PI. viii, figs. 1 , la. From the ratios of 
the corresponding upper and lower teeth of Hyaena gigantea type it appears that 
this specimen belonged to an individual of approximately the same size as the 
holotype. 

A fragment of the left mandibular ramus containing P 4 and the roots of 

Mj but lacking everything behind this point, though the ramus is complete 

below P 4 , from the Dhok Pathan stage of Nila (G- S. I. no. D 162). It 
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agrees with D. 209 in structure and relative sizes of P 4 and Mj, but belonged 
to a much larger individual than the holotype. This is figured in PL vii, 
figs. 11 , 11 a. 

A fragment of the right mandibular ramus of an extremely juvenile indivi¬ 
dual (G. S. I. no. D 231) which when fully grown would probably have equalled 
in size the owner of the ramus D. 162. This came from the Nagri stage of Hari- 
talyangar in the Simla Hills. Mmg and mmg are in place, and a germ tooth, 
probably Pg, has been developed out of the jaw. No germ can be discovered 
in the front portion of the jaw, so that P^ is probably absent. This is figured in 
PI. viii, figs. 3, 3a, 36. The measurements of all the specimens are collected 
on pages 110 , 111 . 

Locality .—The type locality is Hasnot. Referred specimens have been found 
at Nila, Kadirpur and Haritalyangar. 

Horizon. —If, all the above specimens are correctly referred to this variety 
of C. ffigantea, the form first appeared in the Nagri stage, and persisted into the 
Dhok Pathan stage. 

Description and comparisons. —The holotype and the various referred speci¬ 
mens resemble so closely the corresponding parts of Hyaena gigantea described 
and figured by Schlosser from China that, except for their considerably inferior 
size and that the protocone of P^ lies more forward in the case of the Indian 
form, I am unable to recognize any distinguishing features which seem to be 
in any way significant. I am, therefore, forced to regard the Indian form as a 
smaller local variation of Crocuta gigantea. Even in India the species is sus¬ 
ceptible apparently of some variation in size, which evidently bears no relation 
to the time level, since larger and smaller forms occur at the same horizon, so 
that so far as India is concerned, the variation in size is probably individual. 
Next after C. gigantea, C. carnifex is the closest ally to this species. The con¬ 
formation of P^ is similar. The protocone shows an equal degree of degenera¬ 
tion. The metacone is probably longer relative to the paracone than in C. 
carnifex. Even if P^ of this species, which is unknown, were as long as P®, the 

length of P^ relative to the united lengths of P^ and P® would be greater than 

in C. carnifex, indicating an advance in the direction followed by the genus as 
a whole in the course of its evolution. P® is a stouter tooth than in G. carnifex ; 
the accessory cusps occupy less room on the inner side of the tooth so that the 
flat area between them is greater than in C. carnifex; the inner lobe is less pro¬ 
minent. The back of the palate is too poorly preserved to allow of any observa¬ 

tion of but Schlosser’s (1903, p. 36) supposition that it was a small tooth 
seems to me unlikely in such an early species. The degeneration of is charac¬ 
teristic of a late stage of Hyaenid development. 

Mandible and lower permanent dentition. —The specimen which shows most 
of the mandible is G. S. I. no. D 209 from the Nagri stage about two miles N. 
35° E. of Kadirpur in the Salt Range area. This is almost complete as regards 
the hinder portion of the right ramus, lacking only the top of the ascending ramus 
and the hinder end of the angle. Unfortunately P 4 is the only tooth preserved, 
though the roots of enable the length of that tooth to be very closely esti¬ 
mated. P 4 is in a somewhat advanced stage of wear. It agrees precisely in 
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structure with the P 4 of Hyaena gigantea described and figured by Schlosser (1903, 
p. 32, El. vi, fig. 7) and its length bears the same proportion to that of as 
in the Chinese species, though it is very considerably smaller. So far as it 
can be compared with the holotype, it seems to have belonged to an indi¬ 
vidual which was as nearly as possible of the same size, since the length 
of in the holotype and P^ in no. D 209 bear the same proportion to 
one another as in the corresponding teeth assigned by Schlosser to C. gigantea. 
The hinder part of the ramus is characterised by extreme slenderness, even 
more marked than in the species C. colvini or than in the genus Hyaena. If the 
juvenile jaw (G. S. I. no. D 231) is correctly assigned to the same species, the 
jaw stoutened considerably in its front portion, which is comparable to most 
other species of Crocuta in this respect. The ascending ramus slopes backward 
at a very low angle with the horizontal, and must have ended at a considerable 
distance behind the condyle, so that its hinder border between its summit and 
the condyle forms a very sharp loop similar to that of Hyaenictis. The masseteric 
fossa is extremely deep, both upper and lower margins being elevated into high 
ridges, of which the upper one at any rate actually overhangs the fossa. The end 
of the angle seems to have been markedly bent downward. The crown of P 4 is, 
as has been said, practically identical in structure with that of C. gigantea from 
China with a very strong anterior cusp, a somewhat weaker posterior cusp, 
with a cingulum which surrounds the posterior end and forms a broad shelf on 
the inner side of the posterior cusp. P 4 in C. carnifex is absolutely smaller and 
relatively to the length of is somewhat shorter ; its anterior cusp is consid¬ 
erably weaker, but the hinder end of the tooth agrees closely with that 
of P 4 in D 209, 

The left ramus (G. S. I. no. D 162) from Nila agrees closely in structure 
with the ramus just described, but considerably exceeds it in size. Only P 4 
and the roots of are present and only the beginning of the masseteric fossa 
is shown. This portion of the ramus is quite as slender relatively as in D 209. 
P 4 is somewhat less worn than in D. 209, but even so the anterior cusp is slightly 
weaker in the Nila specimen. In the hinder part of the tooth the inner shelf 
is somewhat flatter and has a minute cuspule. Mj does not seem to be any longer 
than P 4 . 

A fragmentary right ramus of an extremely young individual (G. S. I. no. 
D 231) from the Nagri stage of Haritalyangar in the Simla Hills, contains mmg 
and mmg, and the alveolus of the milk canine. Still embedded in the jaw are 
the germs of the permanent canine and of a premolar, which seems from its size 
and position in the jaw, and also by the apparent absence of any germ tooth in 
the bone in front of it, to be Pg. The structure of the milk teeth and particularly 
that, of mmg and of Pg are sufiiciently like that of the corresponding teeth of C. 
carnifex, to show that it was an allied species. On the other hand the size of 

the ramus when adult would have been the same, as nearly as one can say, as 

that of the Nila ramus D 162. There is, therefore, a strong probability that 
it belongs to the species C. gigantea, var. latro. Since even in its juvenile 

condition the front part of the ramus was as stout as the hinder part, of 
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the adult Nila ramus, it is evident that when adult the symphyseal portion 
of the ramus must have been extremely stoutly built, probably even more so 
than in C. carnifex. From what can be seen of the germ of the canine it was 
of large size, two keels were present and both the inner and outer sides were 
convex. Pg, figured in PI. viii, fig. 36, has been considerably damaged in ex¬ 
traction from the jaw, but it shows a strong main cusp with anterior and 
posterior keels, a strong posterior cusp with a small internal cingular shelf, and 
probably a much weaker anterior cusp, but the presence of this is not quite cer¬ 
tain. 

Lower milk dentition. —Mm 4 is not preserved. The hollow in front of mmg 
may or may not correspond to the alveolus of mm^, but in any case the tooth 
itself is entirely gone. Mm 3 ^^^.s lost the summit of the main cusp ; there is an 
extremely strong anterior accessory cusp which has faint anterior and posterior 
keels, a^d is quite isolated from the main cusp ; the posterior accessory cusp is 
much weaker and less isolated from the main cusp ; a posterior cingulum is 
present. The postero-internal angle of the tooth is expanded, corresponding to 
a slight lobe in the root. Mmg is slightly longer than mm 3 . The anterior cusp 
is much inferior in height to that of mm 3 , stands on an expanded shelf 

which occupies as much room as the entire anterior cusp of mm 3 . The posterior 
cusp is also lower than in mm 3 ^0 cingulum is evident. These two milk 
teeth are very similar to those of C. carnifex. In that species, however, mmg 
is slightly shorter than mm 3 anterior cusp of mm 3 rather less trenchant. 

The crown of mnig is not preserved in C. carnifex so that no comparisons are 
possible. Mm 3 differs but little from the corresponding tooth of C. eximia. 
The internal lobular expansion at the hinder corner is not seen in mmg of C. 
eximia. In regard to the structure of mmg C. gigantea, var. latro differs con¬ 
siderably from C. eximia, since in that species both the anterior and posterior 
cusp and cingula seem to be entirely missing. This greater complication of the 
Indian mmg is correlated with its remarkable length and separates it from every 
other species of Crocuta and Hyaena in which mmg is known. 

Remarks. —The remains described above serve to distinguish this species 
from every other known Crocuta except C. gigantea (Schlosser). 

Since little except size distinguishes this from the Chinese form, I merely 
separate it as a local variety. It is of course conceivable that there was a larger 
and a smaller race even in India, both of which originated in the Nagri stage 
and continued into the Dhok Pathan stage, but it seems inexpedient on the 
present meagre material to give these distinct names, especially as they may be 
due merely to individual variation. The species seems to be a time mutation 
of C. carnifex, the Chinese variety of C. gigantea representing the most advanced 
stage, while the Indian variety is intermediate. The three forms C. carnifex, 
C. gigantea, var. latro and C. gigantea type, whether they each of them represents 
a distinct migration or not, are obviously more nearly related to one another 
than either of them is to C. eximia or C. variabilis. We thus appear to have 
evidence of the existence of two small lines within the group with a degene¬ 
rate protocone in P^, which diverged continuously at any rate from''the 
Sarimatian. 
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Crocuta mordax, sp. nov. 

(PI. VI, figs. 1, 3, 4: PI. VII, fig. 10.) 

1913. Hyaena cf. eximia, Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 282, 289. 

Diagnosis. —A Crocuta of large size ; large, with three cusps; P^ approxi¬ 
mately equal in length to the united lengths of P^ and P®, metacone equal in 
length to the paracone but lower, parastyle equal in height to the metacone, of 
medium length but shorter than the paracone ; protocone low, adjacent to the 
base of the parastyle ; P® with not very prominent posterior cusp, anterior cusp 
probably still feebler, inner side between the accessory cusps convex but much 
less so than the outer side ; anterior teeth unknown ; mandible rather stout but 
shallow; Mj much longer than P^ with minute metaconid, talonid of moderate 
length with three cusps ; P^ rather long, posterior accessory cusp rather strong, 
hinder cingulum, anterior cusp as strong as posterior cusp, the three cusps in a 
line ; Pg much shorter than P^ with weaker posterior cusp and still weaker anterior 
cusp ; Pg much shorter than Pg with small posterior cusp, anterior cusp hardly 
indicated; Pj absent. Milk dentition: Mm* longer than mmg; mmg longer 
than mmg ; mmg with rather high posterior cusp hanging on to the main cusp, 
well marked posterior cingulum. 

Holotype. —An associated mandible and left maxilla of a young animal with 
the milk dentition still in place (G. S. I. nos. D 204 and 205) figured in PI. vi, 
figs. 1 , 3, 4 from the Dhok Pathan stage of Dhok Pathan. The permanent 
dentition has been exposed on the left side. 

Referred specimen. —A fragment of a right ramus, containing the perfect, 
very slightly worn P^ (G. S. I. no. D 163), from the Dhok Pathan stage of Hasnot 
has previously been mentioned (Pilgrim, 1913, pp. 282, 289) under the designa¬ 
tion of Hyaena cf. eximia. It is figured in PI. vii, fig. 10 of the present work. 

Locality. —The type locality is Dhok Pathan. One referred specimen comes 
from Hasnot. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

Description, and comparisons. — Upper dentition. —None of the permanent 
teeth in the left maxilla of the holotype had as yet erupted. They are drawn in 
PI. vi, fig. 1 in the position which they actually occupy in the specimen as found 
after the destruction of the fragmentary milk dentition, but it is probable that 
the position of in the palate relative to the germ of P^ is not its permanent 
one. is a large tooth, greatly extended transversely, but with three clearly 
marked cusps, of which the paracone is much larger than the more ridge-like 
metacone ; there is a broad parastylar shelf, diminishing in breadth towards the 
rear. The antero-posterior diameter is relatively greater than in Hyaena hyaena, 
and also than in Crocuta eximia and variabilis, and approaches the shape which 
we find in the genus Lycyaena. P^ is slightly smaller absolutely than P^ in the 
holotype of C. eximia figured by Gaudry (1863, PI. xiv, fig. 1 ), but agrees with it 
very nearly both as regards its length relative to that of P® and in structure. 
The metacone is approximately equal in length to the paracone, but lower, while 
the parastyle is shorter than both of them but equal in height to the metacone. 
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The protocone is degenerate and resembles closely that cusp in C. eximia. This 
definitely places C. mordax in the group which includes C. eximia, C. variahilis, 

C. carnifex and C. gigantea. P® has not been extracted very cleanly from the 

maxilla, and in the figure the posterior cusp is entirely hidden behind P^, while 

the antero-internal corner has been injured, so that the small anterior cusp is 

not indicated; nor are the base of the tooth and the root sufficiently well pre¬ 
served to show the internal lobe. At the same time it could not have differed 
much either in relative size or structure from P® of C. eximia. No tooth in front 
of P^ has been preserved. It is clear that P^ relatively much exceeds in length 
that tooth in C. carnifex and C. gigantea and the parastyle is longer, while the 
shape of P® is quite different, on account of the weaker accessory cusps and the 
convex inner side. P® of C. carnifex is more elongate and that of C. gigantea 
stouter than that of the present species. 

Mandible and lower dentition. —The ramus was stoutly built throughout, in 
which respect it differs from that of C. carnifex and C. gigantea, which is only 
stout in its front portion. It is similar to the ramus of C. eximia in this, but 
is considerably more shallow. Not only is this the case in the juvenile holotype 
but also in the referred ramus (D 163) in spite of its P^ being more like that of 
C. eximia than the corresponding tooth in the holotype. The absence of M 2 
is only presumptive since the jaw has been fractured immediately behind Mj. 
Ml is the same length as the specimen of that tooth in C. eximia figured by 
Gaudry (1863, PI. xiii, fig. 2 ) and is considerably longer than P^, thus differing 
markedly from Mj of C. carnifex and C. gigantea in both of which it is either 
equal to or only slightly longer than P^. Although it is as stoutly built as in 
C. eximia, it differs from every Pikermi specimen of that tooth in the posses¬ 
sion of a small metaconid ; this lies rather behind the protoconid and is weaker 
than the corresponding cusp in Lycyaena macrostoma or Hya£.na hyaena and still 
weaker than in Ictitherium hipparionum. De Mecquenem (1925, p. 51) has, 
however, recorded that several specimens of Mj of C. eximia from Maragha and 
one from Salonica possess a rudiment of the metaconid. Zdansky has not men¬ 
tioned that Mj in C. variahilis ever shows a trace of this cusp. We know that 
it is occasionally found even in Pleistocene varieties of C. crocuta. Much addi¬ 
tional material of C. mordax is needed before we can be sure that in the Indian 
species the feature is not also susceptible of variation. The talonid agrees well 
with that of Lycyaena macrostoma though rather broader. Though shorter than 
in Ictitherium it has the same structure and consists of three cusps, the external 
one being the largest and connected by a ridge to the protoconid, an internal one 
separated by a valley from the metaconid and a median one behind the other 
two which is continued into a small cingulum on its external side. The talonid 
of Crocuta eximia seems sometimes not to differ appreciably from that of the 
present species, although as Gaudry states it is generally bicuspid and even 
unicuspid rarely. P 4 does not seem to differ much from that tooth in G. eximia 
either in size relative to Mj or in structure ; there are strong anterior and posterior 
cusps and a strong posterior cingulum which is prolonged into a narrow internal 
shelf. In the holotype the anterior cusp is stronger than in C. eximia and does 
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not differ from C. carnifex but in the referred ramus (D 163) P 4 seems to be almost 
identical with P 4 of C. eximia except that the postero-internal shelf is somewhat 
broader and the tooth tapers more towards the front. Apart from its very 
slightly superior size it differs from P 4 of C. carnifex by its stouter posterior cusp, 
its narrower internal shelf and the stronger posterior cingulum. P 3 seems not 

to differ appreciably in size or structure in C. mordax and C. eximia. In C. 

carnifex it is rather more slender and the anterior accessory cusp is stronger. 
In C. gigantea type, both anterior and posterior cusps seem to be stronger. Pg 
hardly differs in C. mordax and G. eximia. In C. carnifex there is a small 
anterior cusp which is absent in the other two species. There is no trace of Pj, 
so that even if present it must have calcified too late and probably shed too early 
to be more than the merest rudiment. On the contrary it is present in C. eximia. 
The first permanent incisor is just about to erupt. The second incisor is far 
below the level of the gum and the canine still deeper. 

Jjower milk dentition. —The relative sizes of mm^ and mmg are approximately 
the same as in the young mandibular ramus of G. eximia figured by Gaudry 
'(1863, PI. xii, fig. 6 ). Mm 3 , only one of the milk teeth of which the crown 

is at all preserved, is relatively a little longer than the corresponding tooth in the 

young jaw of G. eximia referred to. The main cusp is broken off, but immedia¬ 
tely behind it is an extremely high subsidiary cusp and behind this a cingular 
shelf elevated into internal and external cusps. The alveolus of mmj is clearly 
visible ; this tooth appears to be lacking in G. eximia. There is a distance of 
about 11 mm. between mmg and the canine, which is about the same as in 
G. eximia. 

Remarks. —It is highly desirable that additional and more complete material 
of this species should be found before we can decide as to whether it is a distinct 
species from G. eximia or merely a local race of that apparently widely spread 
and variable species. Either skull or mandible might afford decisive evidence 
and it is possible that with a larger number of specimens, G. mordax might 
exhibit the same individual or racial variation which we find in G. eximia. Of 
the main characters in which the Indian form differs from the holotype of G. 
eximia, namely ; ( 1 ) the presence of a metaconid in ; ( 2 ) the absence of P^ 
and Pj ; (3) the stronger anterior cusp in P^ ; (4) the larger ; (5) the shallower 
ramus, the first three have definitely been observed in races or individuals of 
G. eximia ; while as to (3) an identical anterior cusp in P 4 to that in G. eximia 
actually exists in an Indian specimen (D 163), which there seems no reason to 
separate from the holotype of G. mordax. Nos. (4) and (5) alone remain as charac¬ 
ters of the Indian form, which, so far as I am aware, have not been observed in 
any European or Asiatic specimens of C. eximia. It is doubtful whether these 
alone would entitle G. mordax to more than racial distinction from G. eximia. 
Provisionally, however, G. mordax may take rank as a distinct species. In any 
case it seems to stand on a line side by side with C. eximia and apart from G. 
carnifex and G. gigantea. Although it retains certain primitive features which 
were lost earlier by G. carnifex, yet it represents on the whole a higher stage of 
Hyaenid evolution. This is quite consistent with the theory of successive 
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migrations from an original centre of distribution. So far as we know, C. carnifex 
arrived first, possibly in the Upper Tortonian; then C. gigantea, var. lairo in the 
Sarmatian with a terminal giant Pontian variety in the Chinese type of C. gigantea ; 
finally C. eximia and C. mordax, possibly reaching Europe and India simul¬ 
taneously in the Pontian. C. variabilis is the corresponding form in China. The 
latter has apparently more tendency than C. eximia to retain the primitive 
type of protocone in P^ (Zdansky 1924, p. 96). 

Crocuta sp. 

1886. Hyaena crocuta, Erxl., Lydekker, Pal. Ind., (10), IV, p. 30, PI. vii, figs. 13, 135r. 

1930. Crocuta sp.. Pilgrim, Journ. As. Soc. Beng. Vol. XXVI, Official No., 1930. 

Early in 1930, Professor Narayan Rao of the Mysore University called 
my attention to two fragments of the palate of a hyaena, which a party working 
under his direction had discovered in an almost denuded alluvial deposit in the 
Trichinopoly district of Madras. These fragments are the left maxilla containing 
P2-P4 and the alveoli of P^ and M^ and the right maxilla ^containing the canine,. 
P^ and P^. These are as yet undescribed, but they obviously differ greatly 
from the living Hyaena hyaena, and are referable to the genus Crocuta. Their 
precise aflG.nities will no doubt be made known by Professor Narayan Rao in. 
a paper which he has in contemplation. 

Since the age of the deposit is probably approximately the same as that 
of the Billa Surgam Cave fauna, it seems likely that the M^ from the latter deposit, 
which was described and figured by Lydekker (1886, p. 30, PI. vii, figs. 13, 13a). 
under the name of Hyaena crocuta, may belong to the present species. 

Family : FELIDM. 

Diagnosis. —Aeluroidea primitively with long skull, later shortened considerablyv 
face extremely so ; rather inflated brain case ; alisphenoid canal only present in 
primitive forms; entotympanic portion of auditory bulla very large, separated 
by a high septum (occasionally doubtfully so) from the laterally placed, 
smaller ectotympanic; external auditory meatus short; paroccipital process 
separated from the mastoid process, stretched out against the hinder part 
of the bulla ; dental formula canines strongly developed ; Mi with two 

converging blades, developed from paraconid and protoconid; primitive forms 
with strong metaconid, progressively becoming fused with protoconid; talonid 
only present in primitive forms, trenchant, progressively disappearing; M^ and 
Mg always small; premolar series progressively reduced; humerus usually with 
entepicondylar foramen; extremities relatively long and slender, digitigrade; 
manus 5-dactyl; pes generally 4-dactyl; claws retractile, except m Adnonyx 
and allied genera ; os penis rudimentary. 

Sub-family : PROAILORINM, Roger (1896, p. 66). 

Diagnosis. —Primitive or archaic Felidae with low face, relatively elongated 
muzzle, and long, slender, shallow mandible; with a progressive tendency 
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towards a deepening of the mandibular symphysis, but without a mental crest 
or process; progressive reduction of the molars and of the anterior premolars, 
but less 60 than in other Felid subfamilies ; progressive increase in length and 
height and lateral compression of and Mj ; progressive reduction of parastyle 
in ; progressive reduction of metaconid and talonid in ; progressive 
enlargement of canines ; in the most advanced members with the accessory cusps 
of the premolars tending to disappear; retention of certain primitive characters 
such as a slender mandible; internal cusps and roots in P^ and P®; 
alisphenoid canal present. 

Remarks. —In his very able revision of the Carnivora of the Phosphorites of 
Quercy, Teilhard de Chardin (1915, p. 167) proposed the name Stenoplesictidse 
for a collection of genera including in addition to Stenoplesictis also Stenogale, 
Palaeoprionodon, Leptoplesictis, Palaeogale, Plesictis, and Proailurus, all exhibit¬ 
ing certain adaptations of a Felid nature. It is obvious that Teilhard regarded the 
group as merely a morphological one, from his phylogenetic diagram (1915, 
p. 181), in which two divisions are indicated taking their origin at some period 
antecedent to the Phosphorites : (1) a Viverrid branch ; ( 2 ) a Mustelid branch. 

This opinion was probably largely based on the existence of basicranial charac¬ 
ters indicative of Viverrid and Mustelid affinities respectively in skulls of 
Palaeoprionodon and Plesictis. 

Schlosser (1923, p. 474) placed Plesictis in the Mustelid subfamily, Martinse, 
and united the others in the group of the Stenoplesictinae, which without any 
very apparent reason he classified as a subfamily of the Mustelidse, Helbing 
(1928, pp. 45,64) classes Plesictis among ‘ Mustelidse in the narrower sense ’ and 
Stenogale and Proailurus as ‘ Feline Mustelidse ’. The Mustelid characters of 
Palaeogale {1=Bunaelurus) are moderately clear, but on the other hand those of 
Proailurus and Stenogale, as Teilhard has pointed out, tend more towards the 
Felidse. Schlosser’s procedure, therefore, appears to be illogical. Either the 
Stenoplesictidse represent a definite phylogenetic group intermediate between the 
modern Mustelidse, Felidse and Viverridse and the primitive Creodonta, in which 
case they should rank as a family of equal value with the Felidse, Viverridse. 
Mustelidse and Miacidse ; or else the similar characters are no more than parallel 
adaptations or a modified retention of primitive features, in which case the 
various Stenoplesictine genera should properly find a place among the primitive 
members of that modern family to which they most appropriately belong. My 
separation of Proailurus and Stenogale as a definite subfamily of the Felidse is 
based on the assumption that the latter alternative is correct. Viret (1929, p. 169) 
has recently insisted on the likeness between Proailurus and Pseudcelurus, even 
regarding 'Proailurus lemanensis as ancestral to Pseudcelurus, though placing 
Proailurus julieni with the Mustelidse. Teilhard regards the latter species as a 
Stenogale. 

Teilhard, like Filhol (1881, p. 288), finds a descendant of Proailurus in the living 
genus Cryptoprocta, which Pocock (1916, p. 413) and others e.g. Abel (Weber, 1928, 
p. 322) include in the Viverridse, but none, so far as I am aware, in the Mustelidse. 
In the absence of information as to the fossil history of Cryptoprocta, it must be 
regarded as uncertain whether its Viverrid characters are due to the retention 
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of primitive characters which were shared equally by ancestors of the Felidae 
and Viverridae or later acquired purely Viverrid characters. Viret (1929, p. 
160) regards the Proailurine features of Cryptoprocta as due to convergence. 
I personally am more inclined to take the former view, but in any case, I see no 
reason like Kretzoi (1929, p. 1346) to class Proailurus as a Viverrid. 

The persistence of the Proailurinae into the Upper Miocene or later seems to 
find support in the existence of the genus Mellivorodon in the Dhok Pathan 
stage and of the closely connected genus Vinayakia in the Chinji and Nagri 
stages of India. In my opinion these are archaic survivals entirely comparable 
to that of the Creodont Dissopsalis in the Chinji stage of India. They have 
none of the special characters seen in contemporary members of the Felinse 
or Machserodontinae, while on the other hand they have developed certain other 
characters, which are found in no Felid at any epoch. The existence of such 
characters h^s made it possible for Lydekker to class Mellivorodon as a Mustelid. 
The subject is discussed in greater detail on page 161, but in conclusion it seems 
likely that the retention of primitive features and the development of aberrant 
ones, entitles them to find a place in a subfamily different from both the Felinse 
or the Machserodontinse and since these features may easily be regarded as 
later developments of some form allied to Proailurus, the inclusion of these Indian 
genera in the subfamily of the Proailurinae seems provisionally to be the most 
convenient course to adopt. 


Measurements of Indian Proailurinae. 
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Measurements of Indian Proadurinae—contd. 
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palaeindicus 
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Genus : Mellivobodon, Lydekker. 

1884. MeUivorodon, Lydekker, Pal. Ind., (10). II, p. 185.' 

Diagnosis. —Proailurinae of large size, with lower border of mandibular 
ramus straight; I symphysis deep; large mental foramina; with very short 
post-canine diastema ; lower premolars reduced both in number and size, rather 
crowded, with roots extremely large and dilated relatively to the size of the 
crowns, without definite accessory cusps; Pj absent; Pg very small, single- 
rooted ; Mj very long and narrow, probably with short talonid; lower canine 
large, oval, not specially compressed. 

Genotype.—MeUivorodon palaeindicus, Lydekker (1884, p. 185). 

Mellivobodon palaeindicus, Lydekker. 

1878. Meles sp., Lydekker, Rec. Geol. Surv. Ind., XI, p. 102. 

1884. MeUivorodon palaeindicus, Lydekker, Po?. Ind., (10), II, P. 185, PI. xxvii, figs. 7, 7a. 

Diagnosis. —As the only known species the diagnosis is that of the genus. 

Holotype. —The incomplete left mandibular ramus described and figured by 
Lydekker (1884, p. 185, PI. xxvii, figs. 7, 7a). It is in the collection of the 
Geological Survey of India in Calcutta regd. no. D 21. 

Locality. —Hasnot, Salt Range. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks. 

RemarJcs .—The holotype of this species was clearly stated by Lydekker to 
be the ramus G. S. I. no. D 21, in which the crown of Mj is poorly preserved 
and lacks the talonid and everything behind this; but his description and his 
views as to the taxonomic position of the species were largely based on a second 
mandibular fragment, G. S. I. no. D 22, containing the poorly preserved Mj 
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and the alveolus of Mg only, which he referred to the same species. The talonid 
of this specimen is moderately well preserved. I have stated above (page 71) 
my reasons for disagreeing with Lydekker’s reference of D 22. The two specimens 
are undoubtedly not conspecific. While I consider, like Lydekker, that D 22 
is Mellivorine and allied to the Chinji species Eomdlivora (?) necrophila sp. nov. 
(the specimens of the latter being unknown to Lydekker), I agree with Matthew 
(1929, p. 467) that the affinities of the holotype D 21 are rather Felid than 
Mustelid. While Matthew, having only the one specimen under his observation, 
was unable entirely to reconcile the absence of posterior cusps on the pre¬ 
molars with its otherwise marked Felid resemblances, I have the advantage 
of several additional specimens from the Chinji and Nagri stages, which un¬ 
doubtedly belong to a closely allied, but more primitive form than Mellivorodon 
j)alaeindicus. These are described below (pages 168-164) under the names of Vinayakia 
noctuma and Vinayahia sarcophaga. In these the lower premolars are less 
reduced, more spaced, and the heels much more prominent, but still without 
definite accessory cusps. The other Felid resemblances are just as marked, but 
are more reminiscent of the Oligocene genus Proailurus than of the more 
recent Felids. Especially striking are the well developed internal lobe and the 
internal root in and P® and the tall prominent parastyle in P^, which are 
more characteristic of Proailurus than of any later Felid genus. The strong 
roots of the anterior premolars in Mellivorodon pcdaeindicus, which are altogether 
disproportionate to the size of the crowns, are especially noteworthy and seem 

to indicate that the Dhok Pathan species was a degenerate descendant of a 

larger and more primitive form. I do not suggest that either of the two known 
species of Vinayahia was its direct ancestor, as both of them are too big, but 

another smaller, still undiscovered species of Vinayahia might easily fill the 

required place. 


Genus: Vinayakia^, nov. 

Diagnosis. —Proailurinae of extremely large size; with low, narrow face ; orbit 
lying rather far forward, infra-orbital foramen with a large anterior opening 
lying in a deep depression; lower border of mandibular ramus slightly concave ; 
symphysis deep and very steep ; two mental foramina ■ beneath Pg and another 
beneath Pg; canine with crown unknown but with long root; lower premolars 
not specially reduced in size ; rather spaced, with diastemata behind the canine 
and between Pg and Pg; Pj absent; Pg and Pg double-rooted, elongate, with 
rather low, compressed main cusps, which slope down at first steeply then very 
gradually to the anterior and posterior ends, thus producing a heel, which, 
however, has no cusp; anterior accessory cusp also absent; roots very stout 
and dilated below the tooth crowns; P^ rather compressed, with high pointed 
protocone, situated very internally but not much extended in an antero-posterior 
direction; parastyle extremely high and sharp-pointed; P^ and P® similar in 

^ This name is giren to the genus in honour of mf friend and colleague Rao Bahadur M. Vinayak Bao and as a slight 
mark of appreciation of his work amongst the Siwalik deposits and of the large number of fossil forms whioh that work has 
’been instrumental in adding to the Indian fauna. 
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outline and profile to Pg and P 3 but with well developed internal expansion, 
not surmounted by a definite cusp, but standing on a separate root (in one species 
in P 2 this root is fused with the adjacent main posterior one). 

Genotype.—Vinayakia nocturna, sp. nov. described and figured below (PI. iv, 
figs. 2, 4, 4a). 

Species. —In addition to the genotype, an equally large but more primitive 
species, V. sarcophaga, sp. nov. occurs at a lower horizon. 

Vinayakia nocturna, sp. nov. 

(PI. IV, figs. 2 , 4.) 

Diagnosis. —A Vinayakia of large size, about midway between Pawi^era pardws 
and tigris ; with anterior premolars more reduced and with shorter heels than in 
V. sarcophaga ; P® with internal expansion slightly less prominent than in V. 
sarcophaga ; P^ with internal expansion considerably less prominent and situated 
more to the rear than in V. sarcophaga and internal root fused with adjacent 
posterior one. 

Holotype .—The right mandibular ramus described and figured in this work 
(PI. iv, figs. 4, 4a). This is in the collection of the Geological Survey of India 
in Calcutta regd. no. D 221 . 

Referred specimen .—A fragmentary right maxilla (G. S. I. no. D 218) con¬ 
taining P® and P2, described below and figured in PI. iv, fig. 2 . 

Locality .—The type locality is two miles N. 35“ E. of Kadirpur, Attock district, 
Salt Range. The referred maxilla was collected near the village of Bahitta 1 ^ 
miles S. E. of Padhri and Hasnot. 

Horizon .—The holotype belongs to the Nagri stage of the Middle Siwaliks. 
The referred maxilla is probably at a lower level than that from which the bulk 
of the species of the Dhok Pathan stage was obtained, but is unlikely to be as 
low as the Nagri stage from which the holotype came. 

Description .—The holotype is a fragment of the right mandibular ramus 
containing the perfect Pg and P3, the alveolus of the front root of P* and part 
of the alveolus of its hinder root, also the hinder end of the alveolus of the canine. 
The premolars are in a moderately advanced stage of wear and the tips of the 
main cusps have been removed, leaving small circular pits. Their roots are 
exposed for a considerable distance below the base of the crown, but this does 
not seem to be due altogether to weathering, since the upper surface of the ramus 
behind the alveolus of the canine bears no sign of erosion. It follows, therefore, 
that the crowns have been unduly pushed up above the level of the alveoli. 
That this is so is indicated by a precisely similar condition in all the specimens 
both of V. nocturna a,s well as 7. sarcophaga and also in the holotype of Melli- 
vorodon palaeindicus. This can hardly be a coincidence, and is perhaps to be 
correlated with the rapid degeneration of the premolars unaccompanied by a 
corresponding reduction of the roots. 

There is a diastema of about eight mm. behind the canine and one of about 
four mm. between Pg and P 3 , and probably a small one between P 3 and P*. 
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The existence of these diastemata and a comparison with the referred maxilla 
and that of F. sarcophaga shows that Pi must be missing, and that the 
numbering of the premolars is as stated above. Even so the ramus was 
evidently extremely long and shallow and relatively slender. There are two 
mental foramina beneath Pg, of which the anterior one is much the larger, 
and a third beneath P 3 . The symphysis, as shown by the hinder end of the 
suture, descended continuously and steeply to a level with the hinder end of P* 
and is very deep. The lower border of the ramus is slightly concave beneath 
P®, the ramus deepening in front of and behind this limit. The lower 
surface is rounded or keeled, not flattened. The root of the canine seems to 
have been large and long. Pg is an elongate tooth with an oblong outline and 
a low crown. The profile is regular but gentle from the summit of the main 
cusp to the anterior margin, there being no anterior cusp. The posterior profile 
is slightly concave, flattening somewhat at the posterior end, but without any 
trace of an accessory cusp. There is the faintest indication of a keel running 
from the summit to the margin. P 3 is almost half as large again as P 2 and 
has a much higher crown. The profile is similar to that of Pg, but the anterior 
edge is slightly concave, while the posterior one is much more strongly so, 
producing a more extended flattened area, but in neither case are accessory cusps 
present. The keels are more pronounced than in P*. The roots of both pre¬ 
molars are extremely stout, and dilate as they descend into the ramus. P^ 
seems to have been more than half as large again as P 3 and to have been 
very much stouter. 

I cannot doubt that the referred right maxilla (G. S. I. no. D 218), if not 
actually the same species as the holotype, represents so trifling a mutation of 
it that it is inexpedient to separate the two. They correspond almost exactly 
in size, the Bahitta P® being only very slightly too short to correspond with the 
Kadirpur P,. It is possible that this difference represents an advance in the 
reduction which I believe to be in progress in the phylum, which indeed might 
be expected on account of the somewhat higher horizon of the referred maxilla, 
but to recognize it, even if conclusively proved, would serve no useful purpose 
with such fragmentary material. Not only do the upper premolars possess the 
same unusually powerful dilated roots as the lower premolars of the holotype, 
but the profile of the crowns is identical in both. The posterior keel is slightly 
more pronounced in P^ than in Pg, but the difference is probably due to 
weathering. The posterior flattened heel is also present in P®, and in this case 
also without any definite cusp. The outline is very similar except that the 
hinder end of P® is narrower and more tapering than in P 3 . It may also be 
mentioned that the main cusps of the upper premolars have weathered into a 
curious crater-like form, which precisely reproduces the appearance not only of the 
lower premolars from Kadirpur but also of those of the ramus of Mellivorodon 
palaeindicus and of the upper premolars of Vinayakia sarcophaga (p. 162). I 
do not remember to have observed this peculiar type of weathering in any 
other carnivorous teeth, and its occurrence in these various allied specimens 
seems likely to be significant, and to indicate that the teeth of this group 
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possessed some peculiarity either of the enamel or dentine which caused them to 
weather in this abnormal fashion. 

As to the position in the jaw of the two premolars of the maxilla, the fol¬ 
lowing points indicate that they are and P®. Behind the larger of the two 
teeth there is a large curved margin to the inside of the tooth row; this is un¬ 
doubtedly the weathered alveolus of the root which supported the protocone of 
P^; immediately above the hinder tooth is the extraordinarily large infra¬ 
orbital foramen, which also implies that the tooth is P®; the strong outward cur¬ 
vature of the maxilla opposite the foremost of the two teeth indicates that the 
canine was very near so that any tooth in front of it must have been very small; 
it cannot be asserted that such a tooth did not exist but a vestigial P^ would not 
necessarily militate against the association of the ramus and the maxilla, 
especially as there is a long diastema in the former between Pg and the canine. 

One of the most remarkable features of P® is the presence in the middle of 
the internal side of a marked expansion at the base of the crown. This expanded 
area is not surmounted by any sort of cusp, but it stands on a well developed 
third root, which is almost as strong and quite as much dilated as the other two 
roots. The crown of P® is somewhat broken, but it shows a very similar 
expansion, only less pronounced than in P® and situated more to the rear. 
Moreover the third root is fused with its fellow of the posterior end of the tooth. 
The posterior flattened heel seen in P® is practically absent or at any rate much 
smaller in P® ; a break in the posterior profile does not permit us to say which. 
The alveolus behind P® indicates that P^ probably had a narrow blade and 
a protocone which was extended ver)’^ far to the inside of the paracone. The 
position of the large infra-orbital foramen indicates that the maxilla was pro¬ 
bably low, so that the face must have been much lower as it was also certainly 
much more elongate than in modern Felidae. 

Comparisons. —The affinity between this species and Mellivorodon palaein- 
dicus can hardly be doubted, in spite of their great difference in size. In both, 
the premolars have similar strong dilated roots and though reduced in Melli- 
vorodon display a very similar elongate outline and a low crown. The profile 
of the premolars in Mellivorodon is not unlike that which we find in Vinayakia, 
allowing for the assumed degeneration which the former genus has undergone. 
Although the flattened heel of P, in Vinayakia is not found even in P* of Melli~ 
vorodon, yet P 4 of the latter much more nearly resembles Pg of the former than 
either of them approaches any other form I know. In neither case are there 
any accessory cusps, though even here the posterior profile is slightly more gentle 
and more concave in Vinayakia than in Mellivorodon. In both cases the pre¬ 
molars are spaced, unlike what we find in the Mustelidse or Viverridse, and Pi 
has been lost, a reduction which, though occurring in many modern Mustelidse, 
is not found in members of that family which are contemporary with the two 
Indian genera now being dealt with. 

These resemblances between Mellivorodon and Vinayakia are one of the 
main reasons for the opinion expressed above (page .167) that Medlivorodon is 
a highly degenerate descendant of some form allied to Vinayakia nocturna. 
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Although the large canine, the long carnassial, the large roots and the large mental 
foramina have been retained, yet the jaw has been shortened considerably; 
the premolars have become reduced and have lost even the flattened heel of 
Vinayahia. As will be pointed out below (page 164) Vinayahia nocturna is 
itself reduced when we compare it with the Chinji species F. sarcophaga. The 
mandible of the latter species is unfortunately not known but I have little doubt 
that either in it, or a still earlier species, would be found and P 4 would 
possess a posterior cusp on the heel. 

It is unfortunate that neither this nor the following species provide us with 
any but the most incomplete clue to the structure of the upper and lower carnas¬ 
sial teeth. It is, however, interesting that a fragmentary Mi from the Kainlial 
stage of Sind (G. S. I. no. D 220) described and figured in this work (page 164, 
PI. iv, fig. 13) should show precisely the characters which we find in the corre¬ 
sponding tooth of Proailurus, StenogcUe or Aelurictis, while agreeing in size 
with the ramus of Vinayahia nocturna. Although I cannot venture definitely 
to refer it to Vinayahia, yet its existence in the Indian deposits tends to lend 
some support to the view as to the afiinity of Vinayahia which I advocate. 

Matthew (1929, p. 467) has already pointed out the Felid characters of the 
mandible of Mellivorodon palaeindicus, and the discovery of Vinayahia puts 
these in a stronger light not only intrinsically but also when we view the three 
known forms as a phylogenetic series. At the same time we have to go back 
to Oligocene species like Proailurus lemanensis, Stenogale julieni, and Aelurictis 
edwardsi and helbingi (Kretzoi 1929, p. 1295), possibly congeneric with Proailurus 
{see Teilhard 1915, p. 82) to find Felid forms which have an equally slender, 
shallow and elongate mandible, and the same comparatively long, compressed 
camassials, with the premolar series much less reduced than in the more 
modernised lines of the Felidae. In the deepening of the symphysis Vinayahia 
has followed the course of evolution taken by many more recent Felid lines, but 
in the retention of an internal expansion of P® and P®, it has diverged from 
all Miocene and Pliocene Felinse and Machaerodontinae. Many modern Viverridae 
such as Herpestes and some Hyaenidae show a somewhat similar expansion and in 
a less degree even some Mustelidae, but in the Oligocene Proailurus, in Hyainailotiros 
and in the recent Madagascar genus Cryptoprocta alone do we see an actual third 
root retained. In them as in Vinayahia, I consider that the internal lobe 
is a relic of a primitive condition regularly found in the Viverravidae and 
other Creodont families. The loss of the accessory cusps of the premolars 
is equally not a Feline or Machaerodontine character and this feature in 
Vinayahia seems to indicate that it represents an aberrant line which continued 
the development of Proailurus after it had died out in Europe. This and the 
deep symphysis definitely remove this line from any save the remotest connection 
with the Viverridae. Cryptoprocta is evidently an equally aberrant line, but on 
the strength of the retention of one or two primitive features it would be rash 
to assume that it has any real affinity ivith the Indian genera which we are 
now considering, even should it be shown to have any with Proailurus. The 
increase in the reduction of the anterior premolars as we ascend in the time 
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scale from Vinayakia sarcophaga to Vinayakia nocturna (see page 164), seems to 
be a weighty argument in favour of the hypothesis that the two species represent 
successive stages in the degeneration of a group, and further that MeUivorodon 
palaeindicus is yet a third stage of the same degeneration, characterised by a still 
further reduction of the anterior premolars accompanied by an actual shortening 
of the jaw. In addition to the existence of the third root in P* and P®; 

the long low face ; the hypsodont teeth; the compression of P^; and the 

reduction in length of the parastyle seem to take us back to some form that 
may have been allied to Proailurus. Unfortunately intermediate stages are 
lacking, but I imagine that we have before our eyes the last members of an 
aberrant line, in which originally the parastyle in P* was much stronger and 

higher, while the premolars were much longer than in Proailurus but had 

equally strong accessory cusps, and agreed with the Oligocene genus in having 
a comparatively long, high, narrow carnassial, and an elongated slender muzzle. 
Subsequently' reduction began in much the same direction as in the Proailurus 
branch, but proceeded much farther; the anterior premolars actually lost their 
accessory cusps, until as a final stage of degeneration the jaw shortened as we 
find it in MeUivorodon. There are many features in this scheme of evolution 
which are paralleled by the Felinae, but in the Vinayakia phylum they have 
taken place more slowly and were accompanied by certain aberrant develop¬ 
ments which clearly separate these forms from the subfamily of the Felinse. 


Vinayakia sarcophaga, sp. nov. 

(PI. IV, fig. 5.) 

Diagnosis. — A Vinayakia of about the same size as V. nocturna ; with anterior 
premolars less reduced than in that species ; P® with a longer, flatter heel and 
internal expansion slightly more prominent; P* with internal expansion more 
prominent, and occupying a more median position than in V. nocturna ; with its 
internal root quite distinct from the adjacent posterior one. 

Holotype. —The associated left and right maxillae, the former with P® and 
the front portion of P^ and the latter with P^ only, figured in PI. iv, figs. 5, 5a-c 
of the present work. The specimens are in the collection of the Geological 
SuTvey of India in Calcutta regd. no. D 217. 

Locality .—These were found by Vinayak Rao south of Kotal Kund, Jhelum 
district, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description. —The left maxilla has a part of the palate preserved, containing 
the perfect P® and the front portion of P^, both in a comparatively early stage of 
wear with the summits of the cusps just removed, leaving a small pit. The 
hinder part of the alveolus of P® is also present. A small portion of the lower 
rim of the orbit is seen, situated 29 mm. above the base of the crown of P^, 
and probably extending forward to a level with the hinder half of P®. In front 
of and below the orbit the infra-orbital foramen lies in a large depression, about 
23 mm. above the base of the crown of P®. The base of the zygomatic process 
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of the jugal does not appear to be directed outward very noticeably, nor to over¬ 
hang the teeth. 

Of only two cusps remain in front of the fracture which has unfortunately 
deprived us of the knowledge of the whole of the hinder part of the tooth, in¬ 
cluding the posterior root, known only by the extreme front edge of the alveolus. 
Of these two cusps, one is the protocone, which lies well to the inside of the outer 
cusps, but only slightly more so than the internal expansion of P®. Its front 
edge is quite on a level with the antero-external corner of the tooth, so that the 
front border is strongly concave in outline. The cusp of the protocone is well 
marked but low and is separated from the shear by a very shallow depression. 
Its antero-posterior diameter is small and seems to remain the same until it 
meets the main anterior shear, not broadening out in the way we find in most 
genera of the Felidse and Viverridse. The outer cusp is very nearly twice the 
height of the protocone, and is clearly delimited by a small circle of wear, the 
profile descending on either side from its summit, very steeply on the anterior 
side, less steeply posteriorly; the fracture, however, prevents us following it 
more than a very small distance in the latter direction. This cusp is evidently 
not the paracone, as may be inferred not only by the fact that it is slightly 
lower than the main cusp of P®, but also because it only covers the anterior 
half of the antero-external root which is well preserved. It follows that the 
paracone must have been a much higher cusp, now broken off, and that the 
anterior cusp which we see is the homologue of the parastyle, relatively short 
but having an unprecedented height, to which I have found no parallel elsewhere. 
Judging by the relative size and position of the roots, I should estimate that 
the length of P^ was about 25 mm. or only about one quarter as long again 
as P^, so that it was probably relatively shorter than in Proailurus or Aelurictis. 
The blade was evidently extraordinarily narrow compared with that of most 
of the modern lines of Carnivora. 

The second fragment is a right maxilla found in the same spot as the left 
maxilla and evidently a part of the same individual, an assumption borne out 
by its entire agreement in general structure and stage of wear as well as by its 
identical state of fossilisation. That the solitary tooth which it contains is P^ 
is proved both by the fact that it is slightly smaller than the .left P® and also 
by its slightly more advanced stage of wear and in addition by the situation of 
the inner expansion of the base of the crown, which lies more to the rear than 
in P®, thus corresponding with its relative position in these two teeth of 
Vinayakia nocturna. Except for the character mentioned the P^ is very similar 
to P®. As has been said it is slightly smaller. The posterior heel is also shorter, 
but the internal expansion is equally pronounced and the third root on which 
it stands is equally distinct. 

Comparisons. —The affinity of this species to Vinayakia nocturna is obvious 
at a glance. That it is of approximately the same size is taken as proved by 
the fact that the infra-orbital foramen is situated at the same distance above the 
base of the crown of P® as in the maxilla (G. S. I. no. D 218) referred to V. 
nocturna. On this assumption it appears, as may be seen in the table of 
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measurements on page 156, that the anterior premolars are considerably less 
reduced than in V. nocturna. The heel in P® is longer, the anterior profile is 

slightly concave instead of straight. In the difference between the two 

species in regard to the degree of reduction is very much more marked than in 

the case of P®, not only in actual length but also in structural features. The 

heel is considerably longer than in V. nocturna ; the internal expansion lies much 
farther forward and is more pronounced ; and the third root is quite distinct 
instead of being fused with its fellow. 

Genus Indet.; sp. A. indet.; sp. B. indet. 

(PL IV, figs. 3, 13.) 

There are two fragmentary specimens of Mj, which it is quite useless to 
name specifically, but which I have thought it desirable to describe and figure 
because they conform very nearly to what is probably the type of which a 
genus like Vinayakia possessed. They are equally not unlike the hypothetical 
Mj which Matthew (1929, p. 468, fig. 5) thought might have belonged to Melli- 
vorodon. 

The specimens in question are G. S. I. no. D 219 from the Chinji stage of 
Chinji, figured in PI. iv, figs. 3, 3a of the present work and G. S. I. no. D 220 from 
the Kamlial stage of Bhagothoro, Sind, figured in PI. iv, fig. 13 of the present 
work. D 219 is a short, rather stout, high-crowned tooth, lacking the front of 
the paraconid. The paraconid is inclined at a considerable angle to the pro- 
toconid and is separated from it by a deep notch. The blade of the protoconid 
slopes forward from the high, pointed summit at an angle of about 45°. Its 
posterior edge is almost vertical and shows a slight indication of an original 
crenulation. There is no definite trace even of a rudimentary metaconid. Be¬ 
hind the protoconid is a short talonid, partly broken on the internal side which 
rises to a sharp cusp at the rear, separated from the protoconid by a low des¬ 
cending ridge on the outer side and on the inner side by a concave valley. The 
antero-extemal comer shows a much worn but originally well marked cingulum. 
The character of this tooth is altogether Felid, but of a very primitive type, 
reminding one somewhat of Dinictis. Its robustness and size make it unlike 
the Mj of Proailurus or Aelurictis. These characters added to the crenulated 
edge of the protoconid suggest that it may be some primitive Machaerodonb. 

The other specimen D 220 possesses much more the characters which might 
be expected in the Mi of Vinayakia. Only the extreme hinder end of the tooth 
is preserved. The protoconid is as high as in D 219 and has an equally vertical 
hinder edge, on which the existence of crenulations can be traced. Here, 
hoAvever, there is a distinct rudiment of a metaconid. The talonid is shorter 
than in D 219 but is quite similar in structure. The tooth is also much more 
compressed laterally. A slight cavity behind it may or may not be that of the 
alveolus of a rudimentary Mg. The size of the ramus corresponds as nearly as 
may be to that of Vinayakia nocturna, and the characters of the Mj so far as 
they can be seen agree with those of the corresponding tooth of Proailurus or 
StenogaJe, except that it considerably exceeds it in size. The existence of such 
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a tooth as this, even though in an earlier stage than that of Ghinji, is in some small 
degree evidential for the views expressed above as to the affinities of Vinayakia. 

INCERT^ SEDIS. 

Genus : Aeluropsis, Lydekker. 

1884. Aeluropsis, Lydekker, Pal. Ind., (10), II, p. 316. 

Diagnosis. —Felidse with a long jaw ; deep ramus ; probably with a mental 
process ; cheek teeth probably not crenulated ; premolars probably not reduced ; 
P4 longer than Mj, with low but well developed anterior and posterior accessory 
cusps and a prominent posterior cingulum ; Mj short, possibly with a metaconid, 
with a relatively long talonid; Mg present. 

. Aeluropsis annectans, Lydekker. 

1884. Aeluropsis annectens, Lydekker, PcA. Ind., (10), II, p. 316, PI. xxxiii, figs. 4, 4a. 

1929. Aeluropsis annectens. Matthew, Bull Amer. Mus. Nat. Hist., LVI, p. 496, text, 
fig. 29. 

Diagnosis. —The diagnosis is that of the genus. 

Holotype. —The fragmentary left mandibular ramus described and figured 
by Lydekker (1884, p. 316, PI. xxxiii, figs. 4, 4a). It is in the collection of the 
Geological Survey of India in Calcutta regd. no. D 41. 

Locality. —Hasnot, Salt Range. 

Horizon. —Presumably the species belongs to the Dhok Pathan stage of the 
Middle Siwaliks, it being unlikely, even if the holotype had been brought to 
Theobald by a villager, that it would have been collected far from Hasnot village. 

Remarks. —The holotype has been described by Lydekker (1884, p. 316), and 
further comments on it have been made by Matthew (1929, p. 496). Lydekker 
interpreted the alveoli in front of P4 as those of a single, long tooth which would 
be Ps. Matthew suggested that thd portion of the front alveolus which is pre¬ 
served belongs to Pg, and that Pg is a shorter tooth than Lydekker supposed. 
This seems to me much more probable. Although there is a large mental fora¬ 
men under Pg, there may have been another farther forward. The ramus 
seems to have been much longer than the fragment preserved, since there is no 
trace of the root of the canine. If, as Matthew apparently thinks, there was no 
mental process, the descending border of the ramus beneath Pg is a peculiar 
character. The complete absence of the crown of Mj makes it difficult to bo 

sure whether a metaconid existed or not, but from the fact that the maximum 

breadth of the tooth lies in front of the talonid, it is probable that there was a 

metaconid, though it may have been rudimentary. Compared to the length 

of the tooth the talonid must have been long. The character of the specimen 
clearly points to Felid affinities, but equally, as Matthew states, to a very 
primitive stage of evolution comparable to Proailurus and Aelurictis. I hardly 
think that Matthew can be right in attributing it to the same genus as Sivcelurus. 
since Mj is relatively too short and P3 too long. There is, however, some reason 
to believe that P^ and Mj were short in the genus Vinayakia. The depth of 
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the ramus would also resemble that of Vinayakia rather than Proailurus or 
Aelurictis. As has been shown above there are some reasons for regarding 
Vinayakia as a peculiar branch arising from Proailurus, and I, therefore, place 
this species provisionally in that subfamily, but the fragmentary condition of 
the holotype prevents any definite conclusions from being drawn as to its actual 
taxonomy. 


Sub-family : HYMNMLURINM. 

Diagnosis. —Felidae of gigantic size, which while maintaining an extraordi¬ 
narily primitive condition in regard to the length of the face and muzzle, and the 
premolar structure, especially that of the anterior upper premolars, have suffered 
a reduction of the molar series, entirely comparable to that followed by other 
Felidae, Concurrently with this, the jaw and all the teeth have become extra¬ 
ordinarily massiv6 and powerful. Canines very large; upper canines slightly 
larger than the lower; but little compressed laterally as compared with most 
Felidae; with posterior keel fairly well developed and slightly curved; anterior 
keel absent; P with strongly convex outline in front, and very concave outline 
behind but without any trace of a basal swelling; upper premolar series complete ; 
with a short post-canine diastema ; two-rooted ; and P^ three-rooted with 

a broad inner lobe and strong accessory cusps, in both cases progressively weaken¬ 
ing ' P^ short relatively to the anterior premolar series ; with high paracone; 
relatively long trenchant metacone; well developed parastyle, progressively 
weakening; strong protocone, situated in advance of the outer cusps and widely 
distant from them internally; unknown, probably reduced; lower premolar 
series reduced to a two-rooted Pg and P^ ; with a long post-canine diastema; 
Pg simple, conical with accessory cusps absent; P^ with high conical main cusp, 
extremely high and prominent anterior accessory cusp, and much smaller some¬ 
what trenchant posterior accessory cusp, extended on the inner side so as to 
partially embrace the hinder end of the main cusp ; with the two main cusps 
in the more primitive forms forming a shear with high somewhat pointed summits; 
progressively tending to become more horizontal and blade-like; protoconid 
longer than paraconid; heel (=metaconid) small, rather trenchant in primitive 
forms, progressively diminishing, in the most advanced form absent or reduced 
to the merest rudiment; Mg absent. 

Subfamily type.—Hyainailouros sulzeri, Biedermann (1863, p. 20, Pis. iv, v; 
1868, Pis. iii, iv). 

Remarks. —Helbing (1925, pp. 214-245), as a result of his detailed and illu¬ 
minating study of the forms attributed by him to the genus Hyainailouros, 
concluded that they showed affinities both to the Felidae and the Hyaenidae, 
but presented such marked differences from both as to entitle them to be classi¬ 
fied in a distinct family. My inclusion of them as a subfamily of the Felidae 
is by no means intended to be in serious opposition to Helbing’s decision on the 
taxonomy, but merely because it seems more convenient to associate what is 
obviously a highly aberrant group with the primitive members of a recognized 
family. I feel all the more inclined to adopt this procedure, because of the exis- 
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tence in the Tortonian and Sarmatian beds of India of such a form as Vinayakia, 
made known for the first time in the present work. This genus possesses certain 
characters quite reminiscent of those seen in Hyainailouros, and more complete 
material might increase them. With more reason I regard Vinayakia as a rep¬ 
resentative of an aberrant branch descended from extremely primitive Felidae, 
which I conceive to have been related to some form like Proailurus. Hyainai¬ 
louros may have taken its rise from an even earlier root than Proailurus. Thence 
it obviously specialised in many ways quite distant from Vinayakia, but not 
indicative of any real affinity with the Hyaenidae, the resemblances being due, 
in my opinion, merely to convergence. The earliest known Hyaenidae are prob¬ 
ably contemporaneous with, or at any rate no earlier than the earliest forms of 
Hyainailouros, and show characters which are entirely remote from those of 
Hyainailouros or the contemporary Felidae, chiefly evidenced, so far as our 
present knowledge goes, by the molar dentition, while the resemblances seem 
to be entirely of the nature of survivals of a primitive length of jaw and of the 
original type of premolar dentition. The new Vindobonian species of Hyai¬ 
nailouros, H. lahirii, described in this work, seems to carry on the evolution of 
the genus on lines which are even more akin to those followed by the Felidae 
as a whole, and so add some support to the classification adopted. 


Genus : Hyainailouros, Biedermann. 

1837. Harpmgodon, H. von Meyer worn, nvd,, Neu. Jahrb. f. Min. etc. 1837, p. 675. 

1863. Hyainailouros, Biedermann, Petrefacten aus der Umgegend von Winterthur, 
part II, Die Braunkohlen von Elgg, p. 20, Pis. iv, v. 

1907. Hyaencelurus, Stehlin, Bull. Soc. Geol. France (4), VII, p. 525. 

Diagnosis .— This is the only genus known, and the diagnosis is that of the 
subfamily. 

Genotype.—Hyainailouros sulzeri, Biedermann (1863, p. 20, Pis. iv, v; 1868, 
Pis. iii, iv). 

Species .— In addition to the genotype, Helbing has mentioned other allied 
forms from Europe, which he apparently regards as distinct, but to which he 
has not given specific names. Of the various specimens mentioned by Helbing 
the only one for which a specific name exists is the P^ from Mosskirch, Baden, 
mentioned without detailed description or figure by H. von Meyer (1837, p. 675; 
1838, p. 413) under the name of Harpagodon maximus. This is perhaps not 
specifically distinct from the genotype. A mandibular ramus described by myself 
(Pilgrim 1912, p. 7, PI. i, figs. 1, la,) under the name of Pterodon hugtiensis has 
been shown by Helbing to belong to the genus Hyainailouros. This is certainly 
distinct specifically from the European forms. In the present work the species 
Hyainailouros lahirii, sp. nov. is described for the first time. 

Remarks. —While all the Felidse contemporary with Hyainailouros have not 
only a shorter face and muzzle with a more reduced upper premolar series, but 
also more brachydont teeth and more blade-like carnassial shears, yet in 
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both these respects a similar condition to that which exists in Hyainailouros may 
be found in the Oligocene Felidae of the type of Proailurus and Aelurictis. It is 
true that in the case of the latter the jaw, canines and cheek teeth are slender 
and so differ considerably from the robust build which characterises them in 
Hyainailouros, but it cannot be regarded as unreasonable to suppose that this 
character has been specially developed along this branch. On the other hand the 
gradual evolution of the high, pointed cusps of the carnassial into the typical 
shear of the recent Felidee, with the gradual loss of the metaconid is entirely 
comparable with Felid development. The existence of a third root with a strong 
accompanying inner lobe in P® is, as Helbing has pointed out, a character 
which occurs outside the Creodonta only in Proailurus and some allied genera 
and in the living Cryptoprocta. In Hyainailouros this third root and lobe also 
exists in P^, but it weakens progressively from the Aquitanian species of Artenay, 
Sables de 1‘Orleanais to the Vindobonian species of Veltheim, Winterthur. It is 
interesting to find in the Chinji and Nagri Indian genus Vinayakia an entirely 
analogous root and inner cusp in P^ and P®, the third root in the case of P^ 
becoming fused with the main posterior root as we pass from the Chinji Vinayakia 
sarcopJiaga to the Nagri V. nocturna. The progressive reduction in the lower 
premolars of this genus is certain, and the extraordinarily large, dilated roots 
point to the existence of an evolutionary stage previous to that of Chinji, in 
which the premolars were more robust than in Vinayakia sarcophaga and the 
diastema longer, corresponding to a longer jaw and muzzle. The accessory cusps 
which were probably originally present in the premolars of Vinayakia seem to 
have been lost by the Chinji stage. P^ of Vinayakia seems by its relative 
shortness and general structure to present some analogies to Hyainailouros though, 
apart from its greatly inferior absolute size and slenderness, the height of the 
parastyle is an important distinguishing character. There are in fact some 
rounds for regarding Hyainailouros and Vinayakia as representatives of two 
parallel branches, which while retaining many like survivals of a primitive 
ancestral condition, have diverged considerably in other ways. Both forms 
seem to supply mutually complementary evidence for a Felid ancestry. 


Hyainailouros bugtiensis (Pilgrim). 

1912. Pterodon bugtiensis. Pilgrim, Pal. Ind. N. S. IV, Mem. 2, p. 7, PI. i, figs. 1, la, 16. 

1925. HycenceJurus bugtiensis (Pilgrim), Helbing, Edog. Geol. Helv., XIX, No. 1, p. 238, 
figs. 12 a-c. 

Diagnosis. —A Hyainailouros of larger size than H. sulzeri ; with a steeper 
anterior edge to the paracone of and a more horizontal and blade-like upper 

crest; hinder end of Mj broader on account of a marked projection of the out¬ 

line on the inner side ; heel (=metaconid) stronger and more trenchant. 

Holotype. —The right mandibular ramus containing Mj and P4 described and 
figured by Pilgrim (1912, p. 7, PI. i, figs. 1, la, I6) under the name of Pterodon 

bugtiensis. It is in the collection of the Geological Survey of India in Calcutta 

regd. no- D 107. 
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Referred specimens. —The mandibular symphysis (G. S. 1. no. D 112) described 
and figured by Pilgrim (1912, p. 8, PI. ii) may provisionally be placed here. 

Locality. —Kumbhi, Bugti Hills, Baluchistan. 

Horizon .—The Bugti stage of the Upper Gaj series. 

Remarks. —The holotype was fully described and figured by myself (Pilgrim, 
1912, p. 7, PI. i, figs. 1, la, l6) and restored in outline by Helbing (1925, p. 239, 
figs. 12, a-c). The latter author pointed out that the proportionate dimen¬ 
sions of the two teeth in the holotype differed somewhat from those of M2 and 
M3 of Pterodon, to which position and genus they had been attributed originally. 
On the contrary they agreed so closely with P4 and M^ of Hyainailouros sulzeri 
Biedermann, that the reference to that genus seemed certain. The Bugti 
species belongs to an earlier geological horizon than H. sulzeri. It shows a 
more primitive stage by the longer and more prominent heel (=metaconid) 
of Mj. On th6 contrary the more blade-like character of the paraconid, much 
more nearly approaching that of the typical Felidas, seems to be indicative of 
a more advanced stage of evolution. 

The right maxilla (G. S. I. no. D 108) which was referred by Pilgrim (1912, 
p. 9, PL i, fig. 2) to Pterodon sp. contains only a single complete tooth, which, 
since the grounds for regarding it as Creodont have been disposed of, can only 
be P^ of an ordinary Carnivore. It bears no resemblance to P^ of Hyainailouros, 
the latter being a much shorter tooth with a more prominent and inwardly 
situated protocone {see Helbing, 1925, pp. 216, 222). On the other hand it is 
not unlikely to belong to the genus Amphicyon, though perhaps rather larger 
than would correspond with the holotype of A. shahbazi. Further remarks on 
this specimen will be found on page 22 of this work. 

The lower premolar (G. S. I. no. D 109) described and figured by Pilgrim 
(1912, p. 9, PI. i, fig. 3) under the name of Pterodon sp. is equally unlike the 
lower premolars of any European form of Hyainailouros, through the possession of 
a strong posterior cusp. Its position must remain uncertain. 


Hyainailouros lahirii, sp. nov. 

(PI. Ill, fig. 12.) 

Diagnosis. —A Hyainailouros of larger size and with relatively much stouter 
jaw and teeth than in other species; M^ with an absolutely smaller antero¬ 
posterior and an absolutely greater transverse diameter than in H. bugtiensis ; 
having the notch between the protoconid and the paraconid at a lower level on 
the crown than in the other species; protoconid with vertical posterior edge ; 
heel (metaconid) absent or rudimentary; paraconid lying more obliquely in relation 
to the axis of the protoconid, so that the external outline is much more 
convex ; P4 similar in relative dimensions to M^ as compared with H. bugtiensis ; 
with anterior and posterior accessory cusps, especially the anterior one, 
situated much more to the inside of the main cusp than in the other species,, 
so that the external out'ine is extremely convex. 


24 
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Holotype.-~T}ie right mandibular ramus containing and P4 figured in 
PI. iii, figs. 12, 12a, 126 of the present work. It is in the collection of the Geolo¬ 
gical Survey of India in Calcutta, regd. no. D 236. 

Locality .—The specimen was collected by H. M. Lahiri about one mile N. W. 
of the village of Phamra Khalsa, Attock district, Salt Eange area. 

Horizon .—The Kamlial stage of the Lower Siwaliks. 

Description. —The holotype shows the base of the coronoid process but lacks 
its summit as well as the angle and the condyle. The lower border of the 
ramus is also broken away. Two teeth are present, both of them considerably 
worn and damaged in their anterior halves. Nothing of the ramus is preserved 
in front of these. The absence of any sign of a root behind the two large teeth 
shown indicates that these teeth are the last in the jaw. On the analogy of 
Hyainailouros sulzeri they will be designated and P4 respectively. The 

lower border ■ of the ramus has been broken away but it was evidently much 

more massive than in Hyainailouros bugtiensis, a condition obviously correlated 
with the stouter teeth of the Salt Eange specimen. 

In Mj the protoconid is the largest and highest cusp ; its summit is pointed 
but has been somewhat reduced in height by wear on the external side; it 
has sharp prominent keels anteriorly and posteriorly, the posterior one being 

practically vertical while the anterior one descends fairly steeply to the notch 

between the protoconid and the paraconid. Thus not only is the notch lower 

on the crown than in Felis and Hycena and also than in Hyainailouros sulzeri 

but also the blade of the protoconid is farther removed from the horizontal. 
The outer side of the paraconid is not only worn, but also seems to have been 

damaged. If this is so, the position of P4, which is the one in which the collec¬ 

tor placed it before handing it over to me, is not the natural one and it lay 
farther forward. In any case it is impossible to say what was the exact shape 
or height of the paraconid, nor whether it had a cingular tubercle at the antero- 
external corner as in the corresponding tooth of H. bugtiensis. There is a slight 
thickening of the posterior base of the crown, of the nature of a faint cingulum, 
but there is no trace of the small metaconid of H. sulzeri or of the more pro¬ 
minent one of H. bugtiensis. The absence of this accounts very largely but 
not entirely for the inferior length of the tooth as compared with H. bugtiensis. 
Both by its more robust build and in the inferior length and diminished shear¬ 
ing character of the paraconid it seems to be nearer to H. sulzeri than to H. 
bugtiensis. P4, as in the corresponding tooth of H. sulzeri and H. bugtiensis, 
is composed of three cusps, of which the central one is the stoutest and highest 
though the wear and damage to the external side of the anterior one does not 
permit me to determine its exact width ; it seems, however, to have possessed 
more of a shear than the main cusp and in this way to resemble the same cusp 
in H. sulzeri. The posterior cusp has lost a small part of its external edge 
either by wear or weathering, but it cannot be doubted that it agrees very 
closely with its assumed homologue in H. bugtiensis and H. sulzeri. There is 
the same cutting edge as in H. bugtiensis but it is considerably shorter along the 
antero-posterior axis : internally there is a flat or slightly sloping expanded area, 
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while externally there is a steep descent from the cutting edge to the base of 
the crown. A sfriking feature of difference from H. hugtiensis and apparently 
also from H. sulzeri is the twisting round of the anterior and posterior cusps 
of to the inside of the main cusp, so that the three cusps form a considerable 
arc, and in consequence the external side of the tooth is strongly convex while 
the internal side is concave. Some tendency to this is present in both the 
other species but it is very much less pronounced. 


Measurements of species of Hyainailouros. 



E. lahirii. 

H. hugtiensis. 

H. sulzeri. 

riength. 



49-7 

54-6 

49-5 







(^breadth 

■ • 

• 

32-2 

28-1 

26-0 

riength. 



35-8 

43-7 








(^breadth 

. 

• 

24-7 

22-9 


Thickness of ramus below P 4 

• 

45-0 

app. 32-0 



Remarks and comparisons. —Keference has been made above (page 169) to 
Helbing’s important conclusion that the large Bugti Carnivore is related not to 
the Creodont Pterodon but to the European species Hyainailouros sulzeri Bieder- 
mann. Plausible as the suggested affinity appears merely on the evidence of 
the imperfect Bugti ramus, yet the present find affords yet further support to 
Helbing’s view, if indeed it does not actually place it in the region of certainty. 
While Ml of Hyainailouros sulzeri marks an advance on H. hugtiensis which 
tends to minimise the superficial likeness to Pterodon which first struck the 
present author in the Bugti species, the new Kamlial species seems to carry on 
the evolutionary trend to a point where the likeness to Pterodon ceases and 
that to a normal Carnivore more closely akin to the Felidae becomes pro¬ 
nounced. 

From the above descriptions it is evident that the main points of difference 
of the new species from H. hugtiensis are the absence of a metaconid in Mj; 
and its diminution in size in P 4 ; the shortening and stoutening of the teeth; 
and the inward twisting of the anterior and posterior cusps. H. sulzeri in re¬ 
spect of the first three characters mentioned seems to occupy an intermediate 
position between the two Indian species, but to approximate more nearly to 
the condition found in the Kamlial species. In regard to the last character it 
resembles the Bugti rather than the Kamlial species. 
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Sub-family; MACHMRODONTINM. 

Diagnosis. —Felidse having teeth for the most part with crenulated crests; 
incisors progressively enlarging; upper canines progressively increasing in size 
and lower canines progressively diminishing in size; upper and lower carnassial 
teeth only slightly notched between the lobes; P® frequently with strong anterior 
cusp ; mostly with reduced protocone with the exception of the most primi¬ 
tive forms; well-developed paracone ; with or without a well developed parastyle. 
The most primitive forms, in which the upper canines are not enlarged have a 
short muzzle; a long brain case; glenoid fossa not depressed; paroccipital 
process equal in size to the mastoid process; mandible with normal coronoid 
process. Concurrently with the increase in length of the upper canines, the 
muzzle lengthens; the infra-orbital foramen widens; the occipital is heightened; 
the mastoid process is progressively strengthened; the paroccipital process 
progressively weakened; the glenoid fossa is depressed; the zygomatic arches be¬ 
come shorter and stouter; the coronoid process of the mandible is progres¬ 
sively reduced; a mental crest or process of the mandible only lacking in 
the most primitive forms; skeletal structure rather massive; hallux strong. 


Measurements of Indian fossil Machcerodontince and Felince. 


Upper Dentition. 
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Measurements of Indian fossil Madiaerodontinae and Felinae. 


Lower Dentition. 



Genus : Meoantereon, Croizet & Jobert. 

1828. Megantereon, Croizet and Jobert, Rech. Oss. foss. Puy-de-Dome, p. 201. 

Diagnosis. —Machaerodontinse of moderate size; skull very high; with 
strong sagittal and lambdoidal crests; mastoid process stout; mastoid process and 
zygomatic process of the squamosal deeply depressed; zygomatic arch short, 
very robust; very large infra-orbital foramen; muzzle somewhat lengthened; 
mandible with very deep symphysis and strong mental process; coronoid process 
weak; none of the molars crenulated; incisors rather small; upper canines 
long, slender and flattened, with sharp front and hind keels with or without (?) 
crenulations; lower canines greatly reduced, incisiform, situated at a much higher 
level than the cheek teeth, not opposed by the upper canines; post-canine 
.diastema rather long; absent; P* and Pg much reduced; Pg much smaller 
than P 4 , 2 -or'(?) 1 -rooted, accessory cusps absent or weak; P 4 with moderately well 
-developed anterior and posterior accessory cusps and posterior cingulum; P* 
with cusps pitched considerably backward; with moderate parastyle but with 
ousp in advance of it absent or rudimentary; protocone rudimentary or absent 
and only represented by a more or less prominent inner lobe; Mj with short 




































174 


THE FOSSIL CARNIVORA OF INDIA. 


paraconid and longer protoconid; metaconid absent or vestigial; small, 

transverse diameter hardly twice the antero-posterior diameter; limbs short 
and stoutly built. 

Genotype.—Felis megantereon, Croizet & Jobert (1827 PL i, fig. 1 ; 1828, pp. 
200-201, 205-206, PI. vii, fig. 3). Though not actually germane to what follows, it may 
be noted that Matthew (1929, p. 501-503) has clearly shown that the genotype 
of Megantereon is entitled to be designated as M. megantereon, Croizet and Jobert 
and not as M. cultridens Cuvier, as some authors think, the latter trivial name 
being a synonym of Ursus etruscus, and only applied to the Mont Perrier Ma- 
chserodont later than 1827. 

Remarks. —The genus Megantereon was united by Gervais (1850, p. 126), 
Gaudry (1863, p. 105), Lydekker (1884, p. 332), Boule (1901, p. 551) and most 
other authors with Machairodus Kaup, under which name all the European 
Machserodonts were classified for a period of some fifty years. Schaub (1925, 
p. 215) equally made no generic distinction between the smaller of the two 
Mont Perrier species of Machserodonts, that is the one designated Megantereon 
megantereon by Croizet and Jobert and the Eppelsheim species Machairodus 
aphanistus, Kaup although he pointed out that the former differed generically 
by its shorter and stouter limbs and by the non-opposition of the upper and 
lower canines from the larger Mont Perrier Machserodont, which could not be 
separated from Machairodus crenatidens, Fabrini. Kretzoi (1929, pp. 1308, 1313) 
considered that these three species were representative of three distinct genera, 
of which the Eppelsheim form was alone entitled to the name Machairodus. 
In adopting Schaub’s views he proposed the name Epimachairodus for M. crena¬ 
tidens, Fabrini and definitely revived the genus Megantereon. Matthew (1929, 
pp. 449-507) seems to have been unaware of Schaub’s work and equally of 
Kretzoi’s paper, which, though read, had not perhaps been published at that 
time, but from a study of the dentition arrived at the conclusion that the three 
European Machserodont species mentioned above were generically distinct the 
following being the chief differences between Machairodus and Megantereon :— 

1 . In Machairodus P® and P 3 little reduced; in Megantereon P® and Pg 

much reduced. 

2 . In Machairodus upper canine stout; in Megantereon upper canine very 

slender. 

3. In Machairodus P^ with small protocone and ectoparastyle well devel¬ 

oped ; in Megantereon with protocone rudimentary or absent, ecto¬ 
parastyle rudimentary. 

4. M^ in Machairodus rather large, transversely extended; in Megan¬ 

tereon small, oval to round. 

5. Mandible in Machairodus without mental process ; in Megantereon "Vtitb 

deep mental process. 

6 . In Machairodus tooth cusps with little backward pitch; in Megan¬ 

tereon pitched considerably backward. 

He, however, included M. crenatidens in the genus Smilodon, which according 
to Schaub is distinguished by its much heavier build and other characters. 
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I Lave elsewhere (Pilgrim, 1931, pp. 126-128) summarised the facts ia greater 
detail and diagnoses of Machairodus and Epimachairodus are repeated on 
page 194 of the present work. It is unnecessary here to do more than indicate 
where the evidence for the validity of the genus Megantereon may be found. 

The non-crenulation of the canines has been taken as characteristic of the 
species Megantereon megantereon, and therefore of the genus, but Matthew (1929, 
p. 503) has suggested that this may be merely specific or even accidental. I am 
inclined to think that too much has been made of variations in the degree or 
position of crenulation on Machaerodont canines. While the tendency to ere. 
nulation in itself seems to be an important character, which serves to distinguish 
the Machaerodontinae from the Felinae, yet variations in it are frequent in species 
which otherwise resemble one another. Moreover the conditions of preserva¬ 
tion so often obscure the crenulation, that one is not justified in generalising 
on one or two specimens only. Indian species which resemble Megantereon so 
closely as to be placed provisionally in that genus, have the canines crenulated. 
These are the two species described below under the names of Megantereon (?) 
Jalconeri and Megantereon (?) palceindicus. 

Megantereon (?) falconer:, Pomel. 

1846. Machaerodus, Owen, Brit. Foss. Mamm. and Birds, pp. 178-179. 

1853. Megantereodon falconeri, Pomel, Cat. Meth. Vert. Foss., p. 56. 

1862. Machairodus falconeri, Gaudry, Anim. Foss. Attique, p. 113. 

1868. Drepanodon sivalensis, Falconer, Pal. Mem. I, p. 550, PI. xxv, figs. 5, 6. 

1880. Machccrodus sivalensis. Falconer and Cautley, Bose, Quart. Journ. Geol. Soc., 
London, XXXVI, pp. 122-125, PI. vi, fig. 5. 

1884. Machaerodus sivalensis, Falc. and Cant., Lydekker, Pal. Ind., (10), II, p. 334, 
Pi. x'liv, tigs. 1, 2, 4, 5, 6. 

1929. Meganthereonfalconeri, Pomel, Matthew, Bull. Amer. Mus. Nat. Hist., LYI, p. 503. 

1929. Drepanodon (Telosmilus n. gen. ?) cautleyi, Kretzoi, Proc. Congr. Intern. 
Zool. 1927 Budapest, p. 1331. 

Diagnosis. —A Megantereon of somewhat larger size than M. megantereon ; 
upper canines crenulated on the posterior keel; P^ slightly shorter than in 
M. megantereon ; P^ with a rudiment of an accessory cusp anterior to the 
parastyle, and exceptionally reduced protocone; mandible with men tal process 
starting farther forward and probably more abrupt and deeper than in M. 
megantereon ; P4 with posterior cingulum stronger and more cusp-like. 

Lectotype. —Owen (1846, p. 178) described three specimens of an Indian 
Machaerodont, all in the British Museum; two maxillae, nos. 16350 and 39730 
and a mandibular ramus no. 16557, but did not name them specifically. 
Pomel (1853, p. 56) seems to have based his specific diagnosis on Br. Mus. 
nos. 16350, 16557, 16554 and probably one or more additional specimens, but 
definitely indicated none of them as the type. Equally was no type specified 
either in Falconer, Pal. Mem. I, p. 550, though nos. 16350 and 16557 were there 
figured (PI. xxv, figs. 5, 6), nor by Bose (1880, p. 122, PI. vi, fig. 5). Lydekker 
(1884, p. 335) selected as holotype the left mandibular ramus containing Mj, 
P 4 and the broken base of Pg figured in Falconer, Pal. Mem. I, PI. xxv, fig, 6, 
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and by Lydekker (1884, PL xliv, figs. 4, 4a). This is in the British Museum 
regd. no. 16557. 

Referred specimens .—A left mandibular ramus (Br. Mus. no. 16554) contain¬ 
ing Mj and P 3 . 4 . 

A right mandibular ramus (0. S. I. no. D 100 ) containing Mj and P 3_4 
from the Siwalik Hills near Rurki, figured by Lydekker (1884, PI. xliv, fig. 5). 

Matthew (1929, p. 504) considered that a left mandibular ramus (Br. Mus. 
no. 48929) containing Mj and P 4 and referred by Lydekker (1884, p. 329) to 
Felis sp. afi. pardus, though slightly smaller than the holotype could not be 
separated from it. 

Lydekker (1884, p, 336, text fig. 18) referred to this species a left mandibula- 

ramus containing Mj-Pg and part of the alveolus of the canine from the Siwalik 

Hills, which is in the Science and Art Museum, Dublin (no. 46). 

A left maxilla (Br. Mus. no. 39730) containing M^, P^ and the somewhat 
broken P^ from the Siwalik Hills, described by Bose (1880, p. 124) and described 
and figured by Lydekker (1884, p. 338, text fig. 19, PI. xliv, fig, 2 ). 

A right maxilla of a juvenile individual (Br. Mus. no. 16350) containing 
the canine and mm^ from the Siwalik Hills described and figured by Bose 
(1880, p. 123, PI. vi, fig, 5) and by Lydekker (1884, p. 338, PI. xliv, figs. 1 , la). 

I rather doubtfully refer to this species the posterior portion of a skull 

(C. S. I. no. D 63) from the Upper Siwaliks of the Hoshiarpur district, described 
and figured by Lydekker (1884, p. 339, text fig. 20 ). 

Locality .—The type locality is the Siwalik Hills, nothing more precise having 
been recorded. With the exception of the doubtfully referred skull, which was 
collected by Theobald in the Hoshiarpur district, all the referred specimens 
came from the Siwalik Hills. 

Horizon .—Upper Siwalik, probably Pinjor stage, but not definitely known. 

Remarks. —The holotype and the referred specimens were fully described by 
Lydekker (1884, pp. 334-341). He has shown that both the mandibles and 
the referred maxillae are closely allied to Megantereon megantereon, but he also 
finds resemblances to Smilodon neogaeus and necator, which he thinks are of the 
most importance. Matthew, as I think rightly, emphasises the resemblances to 
Megantereon rnegantereon : the small double-rooted P^ and P 3 ; the rudimentary 
nature of the anterior accessory cusp in P^; the only moderate development 
of the accessory cusps in P 4 ; the distinct mental process in the mandible ; the 
very short maxilla with large infra-orbital foramen ; the reduction of M^. 
Lydekker considered that the coronoid process of the Indian species was weaker 
than in Megantereon megantereon, and closer to Smilodon neogaeus, but the evi¬ 
dence for this seems very questionable. I see nothing in any of the rami to 
indicate that the coronoid process was not similar to that of Megantereon me- 
gantereon, in which it is also weak. On the other hand in Smilodon P® and P3 
are still more reduced or even absent; the accessory cusps of P^ and P 4 ate 
very prominent and large; the mental process of the mandible is practically 
absent; and the upper canine is extremely long and broad. Judging by the 
milk canine of Br. Mus. no. 16350 the upper canine of the Indian species was much 


THE FOSSIL CARNIVORA OF INDIA. 


177 


shorter and altogether more slender, and so much more like that of Megantereon 
megantereon. The crenulations on the milk canine of M. fahoneri are not seen 
on the permanent canines of Megantereon megantereon, but as suggested above 
(page 176) the absence of these must often be due to an accident of preserva¬ 
tion, or in any case deserving of no more than specific recognition. 

Kretzoi (1929, p. 1316) classifies this species with a query as Machairodus, 
but the characters in which it agrees with Megantereon megantereon differentiate 
it, equally with the Mont Perrier species, from Machairodus aphanistus. It is 
possibly closer to Epimachairodus, but the absence of a mental process and the 
long broad upper canines in that genus distinguish it from M. falconeri. 

Kretzoi (1929, p. 1331) considers that the left maxilla (Br. Mus. no. 39730) 
here referred to this species, cannot belong to the same species or even the same 
genus as the mandibles, and suggests for it the name Telosmilus cautleyi. 
He remarks : ‘ Machairodus ? falconeri (Pomel) kann von unserer Art {i.e. Telos 

milus cautleyi) durch ihre hochkronige, besonders aber massiver Bezahnung im 
Gegenteil zur schlanken, keinesfalls auf die echten Machairodontiden deutender 
Bezahnung scharf unterschieden werden ’, and his diagnosis is as follows : ‘ Fora¬ 

men infraorbitale massig weit. P® klein, niedrig, ohne (?) Paracon. P* mit 
niedriger Krone, schwachen Parastyl, hochgradig reduzierten Deuterocon’. I have 
carefully compared Br. Mus. no. 39730 with the type ramus of Megantereon (?) 
falconeri (Br. Mus. no. 16557) and also with casts of the associated skull and 
mandible of Megantereon megantereon figured by Gervais (1848-52, PI. xxvii, 
figs. 1, 2). The dimensions in millimetres of the teeth in question in these 
specimens are the following :— 




Megantereon (?) falconeri 

Megantereon megan¬ 
tereon associated 
skull and ramus. 

Br. Mus. no. 39730 
referred maxilla. 

Br. Mus. no. 16557 
type ramus. 



'height ... 

18-0 

. . 

16-0 


transverse diam.— 




p*. 

in front of protocone .... 

9-5 


9-0 


do. at protocone ..... 

12-5 


13-5 


^ant. post. diam. ..... 

330 


29-5 


^height ....... 


app. 17-5 

120 


transverse diam. ..... 


11-0 

10-0 


^ant. post. diam. ..... 


24-5 

20-0 


These measurements do not bear out Kretzoi’s views. It is seen that both 
the ramus and the maxilla of M. (?) falconeri belong to a larger form than M. 
megantereon, and that the type ramus of M. (?) falconeri is too large to have 
belonged to the same individual as the referred maxilla. Allowing, however, 
for the latter difference it is evident that the relative dimensions of P* and Mj 
in the Indian specimens are much the same as they are in the single individual 
of Megantereon megantereon. Of the characters mentioned in Kretzoi’s diag- 
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nosis the only ones in which the niaxilla (Br. Mus. no. 39730) does not agree 
with the speciea Megantereon megantereon are the smaller P® and the more re¬ 
duced protocone in P*. In addition the anterior accessory cusp (ectoparastyle) 
in P* is more pronounced. Corresponding to these in the ramus (Br. Mus. 
no. 16557) P 3 is also smaller than in M. megantereon and the posterior cingular 
cusp of P 4 is stronger. These may be of generic importance but on the frag¬ 
mentary Indian material it does not seem advisable to regard them as of more 
than specific value, while in any case the specific separation of the adult and the 
juvenile maxillse from the rami seems to be quite unjustifiable. 

Megantereon (?) palabindicus (Bose). 

1868. Drepanodon sivcdensia. Falconer and Cantley, pars., Falconer Pal. Mem. I, 
p. 550. 

1880. Machmodus palcBtndicus, Bose, pars., Qiiart. Joum. Oeol. Soc. Lortdon, XXXVI, 
p. 125, PI. vi, figs. 1-3. 

1884. MacTmrodus paleBindims, Bose, pars., Lydekker, Pal., Ind., (10), II, p. 341, 
PI. xlv, fig. 3. 

Diagnosis. —A Megantereon of larger size than M. falconeri; mandible more 
robust; with a deeper symphysis ; mental process beginning to descend farther 
to the rear than in M. falconeri ; P* stouter, with a relatively large posterior 
accessory cusp; Pg one-rooted; with a relatively much shorter post-canine 
diastema than in M. megantereon. 

Hohtype. —The left mandibular ramus containing the alveoli of the canine 
and P 3 and the crown of P 4 described and figured by Bose (1880, p. 126, PI. vi, 
figs. 1-3) and by Lydekker (1884, p. 341, PI. xliv, fig. 3). This is in the British 
Museum regd. no. 48436. 

Referred specimens. —The occipital portion of a skull (Br. Mus. no. 39728) 
from the Siwalik Hills figured in unpublished plate N, figs. 1 , la-c of the Fauna 
Antiqua Sivalensis under the name of Drepanodon sivalensis (Falconer, Pal. Mem. 
I, p. 550) and described by Bose (1880, p. 126) and by Lydekker (1884, p. 343) 
as Mach<^rodus palaeindicus. 

A much damaged skull (Br. Mus. no. 39729) from the Siwalik Hills figured 
in unpublished plate N, fig. 2 of the Fauna Antiqua Sivalensis under the name 
of Drepanodon sivalensis (Falconer Pal. Mem. I, p. 550) and described by Bose 

(1880, p. 126). 

Locality. —The Siwalik Hills. 

Horizon. —^Upper Siwalik, stage uncertain but probably Pinj or. 

Remarhs. —^Tiydekker has fully described the holotype, which seems by the 
presence of a mental process and by the reduction of Pg to be allied to Megantereon 
falconeri and M. megantereon. It is larger than both the species named and 
P 3 is even more reduced, being one-rooted. The symphysis and the mentae 
process are also deeper, and the latter begins to descend farther back, imme¬ 
diately in front of P^. Pg is also stouter and has a relatively large posterior 
accessory cusp. The post-canine diastema is much shorter than in M. megan- 
tereon, indicating a weaker upper canine.’* 
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Bose (1880, p. 125, PI. vi, fig. 4) referred to the species a right ramus with 
P 3 and Pi from the Siwalik Hills (Br. Mus. no. 48437) and Lydekker (1884, 
p. 341, PI. xliii, fig. 8 ) another right ramua from the Siwalik Hills (Br. Mus. 
no. M 1567). Neither of these specimens has any trace of a mental process. 
Lydekker attributed this to the fact of their belonging to females. Matthew 
(1929, p. 605) points out that no such difference exists between the sexes in the 
Felidae, and also calls attention to other important differences: Pa, certainly in 
M 1567 and possibly in 48437, is double-rooted; the masseteric fossa is rela¬ 
tively deep and abrupt as in the Felinae instead of shallow and with gently slop¬ 
ing margin as in the Machaerodontinae; the cingulum of Pg is broader than in 
the holotype. He regards both as Felinae, differing specifically from one another, 
one of them being probably the mandible of Felis cristata. 

Megantereon (?) PRAECOX, sp. nov. 

(PI. IX, fig. 2.) 

Diagnosis. —A Megantereon of slightly smaller size than M. falconeri ; P* 
with a somewhat more prominent protocone ; a stronger accessory cusp in ad¬ 
vance of the parastyle ; a larger and more posteriorly situated M^. 

Holotype. —The left maxilla containing P* and the alveolus of M^ figured in 
PI. ix, figs. 2 , 2 a of the present work. It is in the collection of the Geological 
Survey of India in Calcutta regd. no. D 232. 

Locality .—Haritalyangar, Belaspur State, Simla Hills. 

Horizon .—The Nagri stage of the Middle Siwaliks. 

Description. —The holotype is a fragment of the left maxilla broken off 
along the suture with the zygomatic process, and therefore showing no portion 
of the lower border of the orbit. The hinder border of the maxilla is extremely 
stout and rounded, as in the Machaerodontinae in general, and very different from 
any of the Felinae. The lower surface of the extremely large infra-orbital 
foramen is well exposed, commencing about 15 mm. above the base of P®. Its 
antero-external margin is exceedingly oblique, and so very different from the 
vertical direction which it takes in most of the Felidae. Everything both above 
and in front of this is missing. P* is in a rather advanced stage of wear, the 
shear being considerably worn on its inner surface. The summits of the paracone 
and parastyle are broken off. The paracone is higher but shorter than the 
metacone, both blades being comparatively slender. The parastyle is half the 
length of the metacone and was probably a moderately high and prominent cusp. 
There is a distinct, though small accessory cusp in advance of the parastyle, of 
which the summit is also worn. The protocone is not represented by a definite 
cusp, but there is a well developed inner lobe mounted on a separate root and 
lying in advance of the paracone, about midway between the paracone and the 
parastyle. An angular ridge runs backward from the end of the protocone 
towards the summit of the paracone. A faint cingulum exists on the outer 
side of the paracone and metacone and there are the remains of a similar one 
to be seen here and there on the inner margin. The alveolus of is broken 
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away obliquely on the inner side, so that its precise outline is not clearly vis¬ 
ible, but by prolonging the inner end vertically downward in imagination it can 
be inferred that its crown was small and oval, the antero-posterior diameter 
being approximately rather more than half the transverse diameter. There is 
a very deep cavity in the palate immediately in front of The hinder por¬ 

tion of what appears to have been a rather large alveolus is seen in front of P^, 
which seems to indicate that P® was a rather robust tooth. The dimensions of 
the specimen are given in the table on page 172. 

Remarhs and comparisons. —Fragmentary as are the remains of this species, 
yet its great similarity to the corresponding parts of Megantereon (?) falconeri, 
leaves no doubt that the two species are closely allied. M. falconeri seems to 
be somewhat intermediate in structure between M. megantereon and the present 
species. M. praecox agrees with both the others in respect to the slenderness 
and general structure of P^; the rudimentary nature of the anterior accessory 
cusp (absent in M. megantereon) ; the small size of ; and the extremely large 
infra-orbital foramen. It is slightly smaller absolutely than M. falconeri and 
there are certain differences of structure which seem to be indicative of a more 
primitive stage of development. These are : the slightly more widely extended 
protocone of P^; the slightly more prominent anterior accessory cusp; the 
slightly more robust M^, which is also situated somewhat to the rear of P^, the 
maxilla being correspondingly extended further back. Finally the size of the 
hinder alveolus of P® leads to the conclusion that P® was rather more stoutly 
built, possibly longer than in M. falconeri. Other differences would doubtless 
appear if the material were ampler, but those named seem to be quite sufficient 
to differentiate the present species from M. megantereon, more expecially as its 
horizon is so much earlier than that of the Upper Siwalik species. It is interest¬ 
ing as affording a possible transitional stage between the genera Sansanosmilus 
(page 181) and Megantereon. It cannot even be regarded as impossible that 
this species might be more appropriately placed in Sansanosmilus, its preserva¬ 
tion being too poor to show serrations on the teeth if such were present. 


Genus : Sansanosmilus, Kretzoi. 

1929. Sansanosmilus, Kretzoi, Proc. 10th Intern. Congr. Zool. Budapest 1927, p. 1307. 

Diagnosis. —Machaerodontinse of rather small size ; mandible with deep 
mental process ; post-canine diastema relatively short; cheek teeth with rather 
blunt but high cusps ; Pa small, two-rooted, with anterior and posterior accessory 
cusps ; P 4 with high and rather large anterior and posterior accessory cusps and 
a rather high posterior cingular cusp ; (on the assumption that the skull attri¬ 
buted by Filhol to Machcerodus palmidens really belongs to that species) upper 
canines relatively short and slender, with crenulations. 

Genotype.—Felis palmidens, Blainville (1842, Osteographie Carnass., II, 
pp. 157-60, PI. xvi (Felis) ). 

Remarks. —Kretzoi (1929, p. 1307) does not consider that the skull described 
by Blainville under the name of Felis quadridentata and referred by Filhol (1891, 
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pp. 47-73), together with a second skull, to MachcBrodus palmidens, is related to 
the holotype mandible of Felis palmidens ; in fact he denies that the two skulls 
are Machserodont at all, though they have been accepted as such by Boule 
(1901, p. 568) and other authors. I am not altogether convinced by Kretzoi’s 
arguments against the Machserodontine character of the skull or its association 
with the mandible. It seems to me that a deep mental process is not neces¬ 
sarily correlated with an exceptionally long or powerful upper canine. For 
example Megantereon megantereon, which has a well developed mental process, 
has shorter, more slender upper canines than either Machairodus aphanistus or 
Epimachairodus crenatidens, in neither of which is a mental process present. 
On the other hand the upper canine of the skull attributed by Filhol and Boule 
to Machairodus palmidens, though undoubtedly smaller than most other Machse- 
rodonts, seems to be too big for one of the Felinse, against which its crenulated 
keels also militate strongly. I find it equally difficult to believe that a mandible 
with such a relatively short post-canine diastema as that of Felis palmidens 
could possess as large an upper canine as Kretzoi thinks is obligatory. The less 
pronounced Machserodont character of the basicranium of the skull figured by 
Filhol falls into line with the shorter and weaker upper canines. 

The generic differentiation of Felis palmidens, however, seems abundantly 
justifiable. Whether the species Sansanosmilus palmidens is on the direct ances¬ 
try of Megantereon megantereon is probably more open to doubt. In many ways 
the Middle Miocene genus seems to have a greater affinity to the Indian species 
M. prcecox, M. falconeri and M. palaeindicus, though a stil Imore probable ances¬ 
tor for these is no doubt to be found in the Chinji species serratus which I here 
classify as a Sansanosmilus. The meagre material of all four of the Indian 
forms does not admit of more than a tentative reference to the European genera, 
and it may well be that a more complete acquaintance with their structure 
would show that they are not congeneric with them. 

Sansanosmilus (?) serratus, sp. nov. 

(PI. VIII, fig. 9.) 

Diagnosis. —A Sansanosmilus of about the same size as S. palmidens ; with 
higher crowned teeth, having finely crenulated, somewhat more compressed cusps ; 
Mj with vestigial metaconid ; P 4 with internal edge slightly concave on account 
of the somewhat internal position of the anterior accessory cusp and the posterior 
cingular cusp. 

Holotype. —The fragmentary left mandibular ramus figured in PL viii, figs. 9, 
9a-c of the present work. It is in the collection of the Geological Survey of 
India, in Calcutta, regd. no. D 165. 

Locality. —Chinji, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 

Description. —The holotype is a fragment of the left mandibular ramus show¬ 
ing Mj and P,, both in an early stage of wear, but considerably damaged. Mj 
lacks the paracone, and of P 4 only the posterior accessory cusp ia perfect, the 
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summits of the other three cusps being broken off. The hinder part of the 
ramus is missing immediately behind Mj, and only the posterior portion of the 
hinder alveolus of Ps is visible, the ramus having been entirely broken away in 
advance of this. A considerable amount can, however, h« inferred both as to 
the structure of the symphysis and of the individual teeth. The inner surface 
of the ramus is distinctly concave and the outer surface convex, in an antero¬ 
posterior direction. The presence of a sharp ridge on the external surface of 
the lower border of the ramus, which begins to be apparent opposite the middle 
of P 4 and descends towards the rear, leaves little doubt, on the analogy of other 
Machserodont rami, that there was a deep descending mental process, much 
more pronounced than in Megantereon falconeri or 'palaeindicm, in which the 
downward curve of the ramus does not begin posterior to P 3 . It was probably 
as strong as in Sansanosmilus paknidens. This sharp descending ridge is not 
visible in PI. viii, fig. 9, which is a view from the inner side, but is very evident 
in the external view. 

The protoconid of is rather compressed; its blade was evidently dis¬ 
tinctly longer than that of the paraconid, and rises into a distinct sharp peak 
at the rear, from which the profile descends vertically to the base so that the 
cusp pitches very markedly backward. A very distinct vestige of a metaconid 
exists behind and closely attached to the protoconid. Both it and the hinder 
edge of the protoconid show a series of fine crenulations, and these would doubt¬ 
less have been equally visible on the upper edge of the tooth if it had been un¬ 
worn. The antero-posterior diameters of the four cusps of which the crown of P 4 
consists are as follows from front to rear : 6-5 mm.; 6-0 mm. ; 4-6 mm.; 2*6 
mm. The only one which is perfect is the posterior accessory cusp. This is 
almost unworn and still shows some fine crenulations near the summit. It is 
extremely high, 9-5 mm. above the base of the crown, and is very compressed, 
pitching towards the rear, with parallel anterior and posterior edges which only 
approach to form the summit quite near their top. The extreme hinder cusp, 
which may be called the cingular cusp, lies behind and somewhat internal to 
the posterior accessory cusp. Its summit is missing but was evidently high, 
and distinct from the cusp in front of it though close to it. It is extended 
transversely, so that its breadth exceeds its length, and an additional low cingu> 
lar ledge, which also shows traces of crenulation, runs inwards and forwards from 
its base, which causes the postero-internal corner of the tooth to project inward 
beyond the middle. The main cusp was evidently very high and much stouter 
than the posterior cusp. The anterior accessory cusp was only slightly inferior 
in length to the main cusp, but was more conical, its base as seen in cross 
section being circular. This is due to its greater extension on the inner side. 
The inward position of the anterior accessory cusp and of the posterior 
cingular cusp causes the inner outline of the tooth to be concave and the outer 
outline convex. The measurements not given above are in the table on p. 173. 

Remarks and comparisons. —The Machaerodont nature of the holotype is evi¬ 
denced by the crenulated teeth and the existence of a mental process. Of the 
known Machaerodonts, the only ones with which I can compare it are Megantereim 
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faleoneri aud Sansanosmiltis palmidem. It is of considerably smaller size, but 
its structure seems to be analogous to that of Megantereon faleoneri. In both 
cases there is a strong mental process; the cusps pitch backward ; there is a 
vestigial metaconid in Mj; the protoconid in Mj considerably exceeds the 
paraeonid in length and both in number and position the cusps in P* are similar. 
The teeth, however, are more compressed; higher crowned; P 4 has much 
higher and more isolated cusps, in particular the anterior accessory cusp is 
stouter, and the posterior accessory cusp is higher, longer and more compressed, 
while the cingular cusp is stouter and higher; the mental process is probably 
deeper. There are no crenulations visible on the cheek teeth in Megantereon 
faleoneri, but their absence may be only accidental. Except for the apparent 
absence of crenulations on the cheek teeth, the differences mentioned seem to 
be just those which distinguish Sansanosmilus palmidens from Megantereon^ 
From Filhol's (1891, p. 66 ) description of the mandible of Sansanosmidus 
palmidens, the cusps of that species seem to be lower and somewhat less com¬ 
pressed than in the Indian species and a vestigial metaconid in Mj is not 
mentioned. 

The existence of a maxilla in the Chinji beds, (G. S. I. no. D 154) described 
below under the name of Sansanosmilus Cl) rhomhoidalis, in which the canine 
is very slender and crenulated, but at the same time very short, suggests that 
Machaerodonts of this kind lived at that period in India as in Europe and per¬ 
haps strengthens the case for the attribution of the present species to Sansano¬ 
smilus. In any case, even should the affinity between this species and Sansano¬ 
smilus palmidens prove to be less close than I suspect, yet it may with greater 
safety be accepted that it represents a primitive stage of the Nagri Megantereon 
(?) praeeox and the Upper Siwalik M. (?) faleoneri and palaeindicm just as the 
ancestral relationship between Sansanosmilus palmidens and Megantereon megan¬ 
tereon seems to have much in its favour. 

Sansanosmilus (?) rhomboidalis, sp. nov. 

(PI. VIII, figs. 5, 10 , 11 .) 

Diagnosis. —A primitive Machserodont of smaller size than Sansanosmilus 
palmidens with a very short slender upper canine, having the root much longer 
than the crown, of an elongate rhomboidal cross-section, with crenulated edges, 
with hinder keel straight and not curved; probably slender; infra-orbital 
foramen high and narrow. 

Holotype. — The left maxilla containing the canine and the base of the crown 
of P^, figured in PI. viii, figs. 10 , 10 a. It is in the collection of the Geological 
Survey of India in Calcutta regd. no. D 154. 

Referred specimens. — A left mm® from Chinji (G. S. I. no. D 152) figured in 
PI. viii, figs. 11, 11a of the present work. A left P^ from Chinji (G. S. I. no. 
D 153) figured in PI. viii, figs. 5, 5a, 56 of the present work. 

Locality. —Chinji, Salt Range. 

Horizon. —The Chinji stage of the Lower Siwaliks. 
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Description .—The measurements of the holotype and referred teeth are included 
in the table on p. 172. The holotype consists of the front part of the left maxilla 
lacking the portion above and behind the anterior surface of the infra-orbital 
foramen and showing the canine, which has lost the extreme tip, the broken 
crown of P®, and part of the alveolus of the front root of P^. It is exceedingly 
slender in proportion to its height; its anterior border slopes backward at an 
angle of about 30°. The premaxillary suture is about seven mm. in advance of 
the anterior edge of the canine and this part of the maxilla shows only a slight 
tendency to bend round towards the inside. The infra-orbital foramen is 
approximately vertical, very high in proportion to its transverse dimension and 
opens into a slight hollow in front. It is hardly likely that the root of the 

jugal process of the. zygomatic arch projected much, or that it overhung the 

teeth to any great extent. The canine is extraordinarily slender. Its crown 
could not have been more than 40 mm. in length, since only about seven mm. are 
broken off from the tip. There are two keels, which lie almost exactly opposite 
one another in a fore and aft direction. The posterior keel is extremely sharp ; 
the anterior keel is blunter. Neither the inner nor the outer surface which 
lie between the keels is regularly convex, but in each case a distinct angle is 
formed, which is situated nearer to the anterior than to the posterior keel, this 
angle being slightly more prominent on the outer side. In consequence of this 
the cross-section at the base is of a narrow, diamond shape. The profile of 
the posterior keel is so slightly curved that it may be regarded as vertical; the 

anterior keel is somewhat curved. The whole tooth shows a series of fine 

striae from which it may be concluded that the keels were crenulated in some 
degree, though they are too greatly worn to preserve any actual trace of the 
crenulations. The upper fractured edge of the specimen shows the cross-section 
of the root, which is quite as long as its cross-section at the base of the crown, 
so that the total length of the root must have vastly exceeded that of the crown. 
Between the canine and P® there is a rather long diastema of 5*5 mm. which 
shows no trace of any alveolus, so that P® must have been absent. P® is known 
only by its roots, which are two in number and of approximately equal size. 
The estimated length of the crown is nine min. Immediately beneath the infra¬ 
orbital foramen the antero-external root of P^ is preserved. This is small and 
slender. I can find no trace of an internal root so that if present it must have 
lain at some little distance behind the antero-external root. 

The referred mm® (G. S. I. no. D 152) seems to be Machserodont, judging 
by the absence of an inner cusp and lobe, and it was relatively slender. The 
three cusps of which it consists are the paracone, which is not separated from 
the metacone by any distinct notch, is but little higher than and slightly shorter 
than the metacone. The latter is a high trenchant blade which shows a faint 
trace of crenulation. The parastyle is as high as the metacone and is almost 
as long as the paracone. The three cusps are almost in the same straight line, and 
on the inner side of each of them a prominent cingulum is developed. 

The referred P^ (G. S. I. no. D 153) is obviously the upper carnassial tooth 
of a Machserodont, since not only does it show a faint trace of former crenula- 
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tion on tlie anterior edge of the paracone, but the protococone must have been 
extremely reduced. It is true that the antero-internal corner of the crown is 
broken off at the base, but since the cross section of the root is hardly at all 
expanded laterally, a protocone must have been almost non-existent. This 
character united to its slenderness decidedly suggests an affinity to both Megan- 
tereon (?) falconeri and praecox and to Sansanosmilus (?) serratus, but in par¬ 
ticular to the holotype maxilla of the present species. All the cusps are con¬ 
siderably facetted by wear. The paracone is pointed, and much higher than 
the metacone, though greatly inferior to it in length. In spite of the wear a 
distinct angular ridge can be seen running backward from its summit to the 
base of the crown, at the spot where the rudimentary protocone \\ ould have 
stood. The metacone is a long low shearing blade. A parastyle is plainly 
developed but it is not as much as half the length of the paracone. In front 
of the paras,tyle there seems to have been a cingulum, though the fracture of 
the base prevents much of it from being seen. There are remains of cingula 
on the antero-external half of the tooth and also internally. The enamel is 
seen to be distinctly rugose, wherever its original surface is preserved. 

Comparisons. —There is so little of the holotype preserved that it is hardly 
possible to refer it to any definite genus, but I have considered it better to name 
it specifically and to refer it provisionally to Sansanosmilus, as I have found no 
parallel to it in any previously described species. I can hardly doubt that it 
is Machserodontine, not only because of the slender upper canine but also because 
of the assumed presence of crenulations on the keels, the reduced and the posteri¬ 
orly situated and probably reduced inner root of P^. The length of the upper 
canine is less than in any Pontian Machaerodontine species, but is relatively but 
little shorter than that of the skull referred by Filhol to Machaerodus palmidens (= 
Sansanosmilus palmidens). The upper canine is very much less slender in that 
skull and has a more oval cross section, which is not at all diamond-shaped. 
Moreover the root is very much shorter than in the Chinji species. The latter 
is obviously a very primitive form, in which the upper and lower canines were 
of more nearly equal length than in later developmental stages. Having regard 
to the exceedingly slender canines of Megantereon (?) falconeri, it does not seem 
at all improbable that it may be an ancestral form of that species. 

I have mentioned above (p. 183) the likelihood that the Sansanosmilus to Megan¬ 
tereon line in Europe may be parallel to that of Sansanosmilus (?) serratus to 
Megantereon (?) praecox and falconeri \n India, and it is possible that the maxilla 
before me may belong to the holotype ramus of Sansanosmilus (?) serratus. 
There does not seem to be much discrepancy in size, and the cheek teeth of the 
Chinji ramus are characterised by extreme slenderness. If Kretzoi’s opinion 
that the skull from Sansan referred by Filhol to Sansanosmilus palmidens does 
not belong to it is correct, then, since in that case the skull of the Sansan species 
is unknown, there is no evidence that the species Sansanosmilus{1) serratus is not 
congeneric with the Sansan species, and both of them may have possessed a similar 
type of skull and upper canine to that of the form now under consideration. 
There is no other mandible from Chinji with which this maxilla can be associated 
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The lower canine of Sivasmilus copei is far too stout and too large to have any¬ 
thing to do with such a slender upper canine as this. 

The isolated mm® (0. S. I. no. D 152) is sufficiently close to the correspond¬ 
ing tooth in the juvenile maxilla (Br. Mus. no. 16350) from the Upper Siwaliks 
referred to Megantereon (?) falconeri to be suggestive of some affinity between 
them. In neither is there any trace of an inner cusp or lobe. The parastyle is 
much stronger and higher in the Chinji specimen and the metacone is higher 
but less long relatively to the paracone. The pronounced inner cingulum of 
the Chinji mm® is not evident in the Upper Siwalik tooth. Its absence may 
be partly due to its poor state of preservation, but it is probable that in any 
case it was much less developed. 

The isolated (G. S. I. no. D 153) seems to be related to the mm®, by its 
rudimentary protocone, and its slenderness ; and both are of a size that would 
not prohibit their belonging to the same species as the holotype maxilla of 
Sansanosmilus (?) rhomboidalis. As remarked above the resemblance to the 
mature and juvenile maxillae referred to Megantereon (?) falconeri and to that of 
Megantereon (?) praecox is probably significant and suggests that this may be an 
ancestral form of the Nagri as well as the Pinjor species. 

Genus: Paeamach^rodus, Pilgrim. 

1913. Paramachaerodus, Pilgrim, Rec. Geol. Surv. Ind., XLllI, p. 291. 

1929. Pontosmilus, Kretzoi, 10th Internat. Congr. Zool. Budapest, p. 1298. 

1929. Protamphimaehairodus, Kretzoi, 10th Internat. Congr. Zool. 1927, p. 1316. 

Diagnosis. —Machaerodontinae of medium size ; with short muzzle ; infra-orbital 
foramen narrow; zygomatic arch somewhat shortened ; upper canine rather weak, 
relatively rather short; lower canine rather stout; mandible with shallow 
symphysis; canines and incisors not elevated above the level of the back teeth; 
without mental process but with more or less prominent mental crest; post¬ 
canine diastema short; strong coronoid process; incisors small, variable, with¬ 
out crenulated crests; P® and P 3 with anterior cusps practically absent, much 
simpler in structure than P^ and P^; P^ with low metacone, well developed 
parastyle, small ectoparastyle and strong protocone ; P^ with accessory cusps only 
moderately developed; much reduced; Mj long, with vestigial metaconid; 
skeletal structure slender, with long limbs. 

Genotype. — Machairodus orientalis, Kittl (1887, p. 329). 

Species.—Machairodus orientalis, Kittl {=M. schlosseri, Weithofer, M. hun- 
garicus, Kormos) ; Felis ogygia, Kaup; M. maximiliani, Zdansky ; P. indicus 
(Kretzoi) ; P. pilgrimi, Kretzoi. 

Remarhs. —I have discussed elsewhere (Pilgrim, 1931, pp. 135, 136) the validity 
of the genus Paramachaerodus, and also the claim of Machairodus orientalis Kittl 
to be regarded as the genotype. No more than a brief summary of these ques'^* 
tions is therefore needed. 

Kretzoi’s (1929, p. 1300) choice of the species Paramachaerodus pilgrimi 
Kretzoi as the genot^^pe of Paramachaerodus is unjustified, since that species did 
not exist by name at the time when the genus Was established. Any one of 
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the European specres M. orientalis, M. schlosseri or M. hungaricus might have 
been accepted as the genotype, but since I regarded the two last named as 
synonyms of the first, I omitted to state definitely that M. orientalis was the 
genotype, although my intention must have been obvious. It was understood 
by Matthew (1929, p. 506), who specifically refers to M. schlosseri as the genotype. 
It is easy to see the reason for Kretzoi’s hesitation, since he separates Para- 
machaerodus pilgrimi generically from Paramachaerodus orientalis and P. schlosseri. 
Were I to accept this view I should be disposed to allow Kretzoi’s assignation of 
genotypes to stand, in order to avoid confusion, but since I cannot see any 
reason for making a new genus on the material available, I think that it is better 
to adhere to my original intention and choose as genotype a species which is 
not only represented by more perfect material but is also more readily access¬ 
ible, being in European museums, in preference to the poorly preserved Para¬ 
machaerodus pilgrimi, which, being in Calcutta, is much more difficult of access. 

While Matthew (1929, p. 501) has advocated the merging of Paramachaerodus 
Pilgrim into Machairodus Kaup, Kretzoi (1929, p. 1300) considers that P. pilgrimi 
should be generically separated from the other species which are here included 
in Paramachaerodus. Arguments against these two extreme views are advanced 
elsewhere (Pilgrim, 1931, p. 136). The shallow symphysis; the position of the 
lower canines and incisors on the same level as the back teeth ; the relatively 
short post-canine diastema ; the relatively short upper canines ; the simpler P® 
and Pg; the strong protocone in P^; and the slender limbs militate strongly 
against Matthew’s view. On the other hand all the species which I refer to 
Paramachaerodus equally share most of the above mentioned characters. The 
characters on which Kretzoi relies for putting P. pilgrimi into a distinct genus 
are possessed by one or other of the remaining species. These differences are 
mentioned below (pages 188, 189), and I cannot in the circumstances regard them 
as of more than specific importance, especially in view of the poor state of 
preservation of the holotype of P. pilgrimi. 

The long slender limbs of this genus combined with the opposition of the 
upper and lower canines, the crenulated teeth, and the absence of a mental 
process seem to ally it with Epimachairodus rather than with Machairodus, 
Megantereon, or Smilodon. It differs from Epimachairodus by the short post- 
canine diastema, the relatively short upper canines, and the less reduced P® and 
Pg. These point to its being in a more primitive stage of development than 
Epimachairodus, and it does not seem unlikely that the Pontian species of Para¬ 
machaerodus are relics of a Machserodont type, which was ancestral to Epi¬ 
machairodus and Paramachaerodus alike. E. ? taracliensis (Riabenin) {see Pilgrim 
1931, p. 132) is in some ways intermediate between the two genera. It has 
attained almost as great absolute dimensions as Epimachairodus crenatidens 
but has a less reduced Pg than that species. On the other hand the post-canine 
diastema is longer and the upper canine larger than in Paramachaerodus. 

Another somewhat intermediate type between the two genera is perhaps to 
be found in Propontosmilus sivalensis (Lydekker) {see page 191), which agrees 
with Paramachaerodus m its small size and unreduced Pg, but has the stout 
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shallow ramus and the long post-canine diastema of Epimachairodus ? taracliensis. 
The retention of a rudimentary Pg in this species is a relic of a still more primi - 
tive stage. The origin of this branch does not appear to have been in Europe, 
and so far the Chinji and Kamlial stages of India have yielded no definitely 
ancestral forms, though Sivasmilus copei, Kretzoi possesses some features which 
might qualify it for such a position. 

Paramach^rodus pilgrimi, Kretzoi. 

(PI. VIII, fig. 6.) 

1913. Paramachaerodus sp., Pilgrim, Pec. Geol. Surv. Ind., XLIII, p. 291. 

1915. Paramachaerodus cf. schlosseri, Pilgrim, Op. cit., XLV, p. 139, Pl. v, figs. 
1 , la. 

1929. Paramachaerodus pilgrimi, Kretzoi, Proc. Intern. Congr. Zool. 1927, Budapest, 
‘p. 1300. 

1929. Machaerodus sivalensis, Lydekker, pars, Matthew, Bull. Amer. Mus. Nat. Hist., 
LVI, p. 506. 

Diagnosis. —A Paramachaerodus of about the same size as P. orientalis ; with 
mental process slightly less pronounced than in P. orientalis ; the foremost of 
the two mental foramina larger ; the post-canine diastema shorter ; ramus slightly 
deeper and stouter ; P 3 more pointed anteriorly; angle between the front and 
lower border of the symphysis more nearly a right angle, 105° instead of 115° ; 
with crenulated teeth. 

Holotype. —The left mandibular ramus described and figured by Pilgrim (1915, 
p. 139, PI. V, figs. 1, la) under the name of Paramachaerodus cf. schlosseri Weithofer. 
jt is in the collection of the Geological Survey of India in Calcutta regd. no. D 140. 

Referred specimen. — A right mandibular ramus (G. S. I. no. D 167) from 

Kotal Kund, Salt Range, containing and P 4 is doubtfully placed here. 

It is figured in PI. viii, figs. 6 , 6 a. 

Locality. —Hasnot, Kotal Kund, Salt Range. 

Horizon. —The Dhok Pathan stage of the Middle Siwaliks, 

Remarks. —The holotype has been already described and figured (Pilgrim, 
1915, p. 139, PI. V, figs. 1, la). As previously remarked (Pilgrim, 1915, p. 141) 
Pg shows distinct traces of crenulations on the anterior edge of the main cusp, 
but whether such crenulations would also be visible under favourable condi¬ 

tions in P. orientalis, can only be conjectured. The damage which the hinder 
end of in the holotype has sustained does not allow one to say that a heel 
was present as in P. indicus. The referred ramus (G. S. I. no. D 167) shows 
no trace of such a heel, and is slightly smaller than in the holotype. This 

may represent a third Indian species intermediate between P. pilgrimi and P. 
indicus. In spite of its damaged condition, I think that both Kretzoi and 
Matthew are right in separating it specifically from the ramus figured by Weithofer 
(1888, p. 233, PI. xi figs. 3-7) as Machairodus schlosseri. The differences are 
stated in the diagnosis above. It agrees with P. ogygia in the more pointed 

lower premolars, the weaker mental crest and the more vertical chin; with 
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P. hungaricus in regard to the stouter and deeper ramus and the smaller posterior 
mental foramen; and with P. indicus by the shorter post-canine diastema. 
I have elsewhere commented on the variation which seems to exist in the 
species P. schlosseri from Pikermi, ar shown by the three mandibles of that 
species which are recorded (Pilgrim, 191f>, pp. 140, 154; 1931, p. 139), which 
renders it most unlikely that the characters quoted by Kretzoi as evidence of 
the generic distinctness of P. pilgrimi are of more than specific value. 

Matthew’s (1929, p. 506) proposal to unite this species specifically with 
Psevdaehirm sivalensis Lydekker under the generic name of Machaerodus is per¬ 
haps only suggested as a provisional measure on account of the obviously im¬ 
perfect condition of both the holotypes. In any case the holotype of Pseudaelurus 
sivalensis Lydekker differs so greatly from the present species by its longer 
post-canine diastema, the shallower and stouter ramus, and the presence ot P 2 , 
that the specific union of the two cannot be seriously entertained. Seeing that 
Kretzoi has named all these specifically, we may not, I think, be any longer 
deterred by unwillingness to burden the nomenclature with names for ill-defined 
species. 

PARAMACH.ERODUS INDICUS (Kretzoi). 

(PI. VIII, fig. 7.) 

1913. Paramachaerodus sp., Pilgrim, Rec. Geol. Surv. Ind., XLIII, p. 291. 

1915. Paramachaerodus cf. schlosseri (Welthofer), Pilgrim, Op. cif., XLV, p. 139, PI. 
v, figs. 2, 2a. 

1929. Pontosmilus indicus, Kretzoi, Proc. Intern. Congr. Zool. 1927, Budapest, 

p. 1300. 

1929. Pseudaelurus {Metailurus) sp., Matthew, Bull. Amer. Mus. Nat. Hist., LVI, 

p. 506. 

Diagnosis. —A Paramachaerodus of approximately the same size as P. piU 
grimi ; ramus rather shallower and more slender in every part ; with two mental 
foramina of which the posterior one is stronger than in P. pilgrimi ; relatively 
shorter with a distinct small heel, crenulations present on the hinder edge \ 
upper canine crenulated on both keels. 

Holotype .—The left mandibular ramus containing Mj, P^ and the alveoli of 
the canine and Pg, described and figured by Pilgrim (1915, p. 139, PI. v, figs. 2, 

2 a) under the name of Paramachaerodus cf. schlosseri Weithofer. It is in the 

collection of the Geological Survey of India in Calcutta regd. no. D 141. 

Referred specimens. —An isolated from Bahitta (G. S. I. no. D 251). 

An upper canine (G. S. I. no. D 261) lacking the greater part of the crown 
from Hasnot, figured in PI. viii, figs. 7, 7a. 

Locality .—The type locality is Bahitta, south of Hasnot, Salt Range. Re¬ 
ferred specimens were collected both at Bahitta and Hasnot. 

Horizon .—The Dhok Pathan stage of the Middle Siwaliks, possibly extend¬ 
ing rather lower in the sequence than the typical level for Dhok Pathan fossils. 

Remarks .—The holotype has been already described and figured (Pilgrim 
1915, p. 139, PI. V, figs. 2, 2a). Although it was there mentioned that the chin 
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was defective, the appearance of the figure led Matthew (1929, p. 506) to suggest 
that it belonged to a ‘ true cat’, and to classify it as Pseudaelurus (Metailurus), 
Actually the beginning of the Macheerodont mental crest is shown on the lower 
surface of the ramus and, except by being slightly more slender and possibly 
with a less pronounced mental crest than in P. pilgrimi, there does not seem to 
be any essential difference between the chin of the two species. The ramus 
has been weathered to an extraordinary degree, exposing the roots for a con¬ 
siderable distance below the bases of the tooth crowns, so that in spite of the 
appearance in the figure, the depth of the ramus was but little less than in P, 
pilgrimi, nor was the canine situated at a much, possibly not at all higher level 
than the cheek teeth. The posterior of the two mental foramina is certainly 
larger than in P. pilgrimi, but. how far this is of specific value I feel doubtful. 
Mj is relatively shorter than in P. pilgrimi, and has a small but very distinct 
heel, the existence of which in P. pilgrimi the damaged condition of Mj^ in that 
species does not permit me to predicate. G. S. I. no. D 167 (see page 188) 
certainly has no such heel, but its reference to P. pilgrimi is only provisional. 
It was on account of these imperfections in the holotypes of the two species 
added to the variations in the European species that I did not think that it 
was profitable to give them definite names. Since, however, Kretzoi has done 
so, and since the ramus of P. indicus is evidently more slender than that of 
P. pilgrimi and relatively shorter, the two may provisionally be kept distinct, 
though I feel convinced that they are closely allied. 

The referred from Bahitta (G. S. I. no. D 251) agrees exactly with Mj 
in the holotype, though belonging to a slightly larger individual. Its better 
state of preservation enables traces of crenulation on the posterior edge to be 
seen distincth^ This conforms with those which are visible on Pg of Para- 
machaerodus pilgrimi. 

The upper canine from Hasnot (G. S. I. no. D 261) figured in PI. viii, figs. 7, 
la lacks the greater part of the crown and the tip of the root. The estimated 
length of its crown is about 60 mm. Its cross section is oval but extremely 
elongate, the antero-posterior diameter at the base being 16 mm. and the trans¬ 
verse diameter 8-5 mm. There are two keels of which one is exactly posterior, 
while the other is placed slightly to the inside of the actual front, so that the 
outer surface between the keels is rather more convex than the inner surface. 
The portion of the anterior keel preserved is slightly convex and that of the 
posterior keel slightly concave. The posterior keel is sharper than the anterior 
one. On both keels a series of fine crenulations is plainly visible. The 
character of this tooth agrees closely with that of Paramachaerodus orientalis 
(Kittl). It seems somewhat too small for the holotype of Paramachaerodus 
pilgrimi, so that I provisionally refer it to P. indicus. 

Genus : Peopontosmilus, Kretzoi. 

1929. Proponlosmilm, Kretzoi, Proc. Intern. Congr. Zool. 1927, Budapest, p. 1297, 

Diagnosis. —Machserodontinse of small size, with rather stoutly built but 
shallow mandible ; with a well developed mental crest; two small mental fora- 
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min a,; symphysis not very deep; base of canine somewhat above the level of 
the cheek teeth; distance between C and Pg rather long, a rudimentary P 2 
situated about midway between C and Pg ; Pg not reduced; rather robust, 
■longer relatively to Pg and P4 than in Paramachaerodus. 

Genotype.—Pseudaelurus sivalensis, Lydekker (1877, p. 83) [=Aelurogale siva~ 
lensis, Lydekker (1884, p. 317, PI. xliv, fig. 7)]. 


Propontosmilus sivalensis (Lydekker). 

(PL VIII, fig. 8.) 

1877. Pseudaelurm sivalensis^ Lydekker, Rec. Geol. Surv. Ind., X, p. 83. 

1884. Aelurogale sivalensis, Lydekker, Pal. Ind., (10), II, p. 317, PI. xliv, fig. 7. 

1913. Sivaelurus (.?) sivalensis (Lydekker). Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 
282, 291. 

1915. Paramachaerodus sivalensis (Lydekker), Pilgrim, Op. oit., XLV, p. 142. 

1929. Propontosmilus sivalensis (Lydekker), Kretzoi, Proc. Intern. Congr. Zool. 1927, 
Budapest, p. 1298. 

1929. Machaerodus sivalensis (Lydekker), Matthew, Bull. Amer. Mus. Nat. Hist., LVI, 
p. 506. 

Diagnosis. —This is the only known species and the diagnosis is that of the 
genus. 

Holotype. —The right mandibular ramus containing the broken and the 
roots or alveoli of the canine and P 2 . 4 , described and figured by Lydekker first 
under the name of Pseudaelurus sivalensis (1877, p. 83) and then under that of 
Aelurogale sivalensis (1884, p. 317, PI. xliv, fig. 7). This is in the collection of the 
Geologicah Survey of India in Calcutta, regd. no. D 95. 

Referred specimen. —A lower canine (G. S. I. no. D 262) from Hasnot figured 
in PI. viii, figs. 7, la of the present work. 

Locality. —The Salt Range, no precise village being indicated. 

Horizon. —Probably the Dhok Pathan stage of the Middle Siwaliks. 

Remarks. —The holotype was fully described by Lydekker (1884, p. 317), 
and further comments and comparisons of the specimen were made by myself 
(1915, p. 142). Its fragmentary nature renders it difficult to decide on its exact 
affinities, but the nature of the chin with its strong mental process and the relatively 
large lower canine show that it is allied to those Machaerodont species which 
have been classified under Paramachaerodus. This opinion seems to have been 
endorsed by Kretzoi and Matthew. On account of its obviously more primitive 
character Kretzoi established for it the new genus Propontosmilus, and although 
the fragmentary nature of the material is quite insufficient to define it properly, 
the name may be allowed to stand. Since comparing it with Paramachaerodus, 
I have been struck by the remarkable similarity in many ways between the 
holotype and the ramus from Pikermi described and figured by Wagner (1857^ 
p. 121, PI. V, fig. 11) under the name of Machaerodus leoninus and which I have 
recently referred provisionally to the genus Epimachairodus with the specific 
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name of taracliensis (Pilgrim 1931, p. 132). Mj is only slightly longer relatively to 
P 3 and P 4 than in the Pikermi ramus ; the ramus is equally stout and shallow; 
the mental process is similar ; the distance between the canine and Pg is only 
slightly longer and the canine lies at a somewhat higher level than the cheek 
teeth much as in Epimachairodus (?) taracliensis. The Chinji species is obviously 
more primitive as shown by the presence of Pg, the less reduced Pg and the larger 
lower canine which indicates a much shorter upper canine. These are the 
characters which might be expected in an ancestral form to E. taracliensis. 
That one Miocene species of Propontosmilus may have given rise to a branch 
leading to Epimachairodus (?) taracliensis, characterised by great development of 
the upper canines, and that another species may have been the ancestor of Para, 
machaerodus, in which the upper canines remained more normal, is not indeed 
inconceivable. 

The right lower canine (G. S. I. no. D 262 ) from Hasnot figured in PI. viii, 
figs. 8 , 8 a lacks the upper part of the crown and the lower part of the root. Its 
estimated length was about 25 mm. Its cross section is oval, slightly elongate, 
the antero-posterior diameter at the base being about 12 mm. and the transverse 
diameter about nine mm. There are two keels, of which one is exactly posterior, 
strongly convex and possesses a series of fine crenulations ; the other is situated 
well on the inner side and is only represented by its base. It curves slightly 
to the rear near the base of the crown. It is hardly preserved high enough 
above the base to show much in the way of crenulation but traces of it are in¬ 
distinctly visible. Its structure seems to agree with that of the lower canine 
of Machserodonts in general. It is too small for the base of the canine present 
in the holotype of P. pilgrimi and also is much less elongate in cross sectioru 
This seems to apply equally in the case of P. indicus and P. schlosseri, in the 
latter of which the lower canine is well preserved. On the other hand the cross 
section of the root is in exact agreement with the portion still left in the holo¬ 
type of Propontosmilus sivalensis, and its more robust build is more in accord 
with that of Epimachairodus (?) taracliensis although it is relatively larger than 
in that species. 

Genus : Sivasmilus, Kretzoi. 

1929. Sivasmilus, Kretzoi, Proc. Intern. Congr. Zool. 1927. Budapest, p. 1296. 

Diagnosis. —Machserodontinse of small size; with relatively slender mand¬ 
ible ; with a moderately well developed mental crest; chin forming a more 
obtuse angle with the lower surface of the ramus than in other genera of Machae-. 
rodonta; with two mental foramina under Pg and Pg respectively ; canine 
large, situated somewhat above the level of the cheek teeth, oval cross section, 
somewhat elongate but much less so than in Paramachaerodus, keels either absent 
or not very pronounced ; distance between canine and Pg rather long ; a rudi¬ 
mentary Pg situated about midway between the canine and Pg ; Pg considerably 
reduced, low-crowned, with weak posterior accessory cusp and cingulum, anterior 
accessory cusp absent; P 4 with a rather large posterior accessory cusp and a 
broad cingulum surrounding it on all sides; remaining teeth unknown. 
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Genotype.—Sivasmilus copei, Kretzoi (1929, p. 1297) [=Sivaehirus chinjiensis ? 
(Pilgrim, 1915, p. 149)]. 


Sivasmilus copei, Kretzoi. 

1915. Sivaelurus chinjiensis (1) Pilgrim, Rec. Geol. Surv. hid., XLV, p. 149, PI. vi, figs. 2, 

2a, 26. 

1929. Sivasmilus copei, Kretzoi, Proc. Intern. Congr. ZooL, 1927, Budapest, p. 1297. 

Diagnosis .—The diagnosis of this, the only known species, is that of the 
genus. 

Holotype .—The left mandibular ramus with the canine and Pg to P 4 des¬ 
cribed and figured by Pilgrim (1915, p. 149, PI. vi, figs. 2 , 2 a, 2b) under the 
name of Sivaelurus chinjiensis (?) and subsequently named Sivasmilus copei by 
Kretzoi (1929, p. 1297). It is in the collection of the Geological Survey of 
India in Calcutta, regd. no. D 151. 

Locality. —Chinji, Salt Range. 

Horizon.^The Chinji stage of the Lower Siwaliks. 

Remarks. —The holotype has been fully described and figured (Pilgrim, 1915, 
p. 149). Its Machserodont nature seems to be indicated not only by the pre¬ 
sence of a mental crest but also by the crenulations on Pg and by its general 
resemblance to the mandible of Propontosmilus sivalensis (Lyd.) On the other 
hand both Kretzoi (1929, p. 1297) and Matthew (1929, p. 498) have pointed 
out that the maxilla of Sivaelurus chinjiensis is essentially Feline in character 
so that my provisional reference of the mandible to the latter species is almost 
certainly incorrect. While the relatively large size of P 4 and its general structure 
reminds one of Paramachaerodus, Epimachairodus and Propontosmilus the great 
reduction of Pg is quite unlike either of those genera. It agrees with Aelurictis 
in the great distance between the canine and Pg. That genus has an equally 
small Pg, but a very much simpler and shorter P 4 . The chin slopes forward 
much less than in the Indian species. The situation of the rudimentary Pg 
both in relation to the canine and Pg, as well as the size and shape of the canine 
is very similar to what is seen in Propontosmilus sivalensis. The forward slope 
of the chin is also closer to its character in the latter genus. The mental crest 
is, however, much less prominent and the ramus is more slender. Kretzoi con¬ 
siders that it stands between Pseudaelurus africanus, Andrews {=Afrosmilus afri~ 
canus, Kretzoi) and Propontosmilus sivalensis. It is obviously a primitive form, 
but in the absence of further material its exact affinities must remain uncertain, 
and it was in order to avoid founding an ill-defined genus that I grouped it 
provisionally with Sivaelurus. Since, however, Kretzoi has given it a distinct, 
generic name, this may be allowed to stand without much insistence on its tax¬ 
onomy until such time as our acquaintance with its characters shall be increased. 

Genus: Machairodus, Kaup. 

1833. Felis {pars), Kaup, Oss. foss. Darmstadt, p. 18. 

1833. Machairodus, Kaup, Ibid. p. 24. 
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1833. Agmtherium, Kaup, Ibid. p. 28. 

1922. Am'pliiniachairodus, Kretzoi, lOtli Internat. Congr. Zool. p. 1316. 

Diagnosis. —Macheerodontinee of large size ; with long muzzle ; upper canine, 
very large, stout, long, flattened ; lower canine stout, rather compressed, oval 
in cross-section; mandible with deep symphysis ; canines and incisors elevated 
considerably above the level of the back teeth; without mental process but 
with a prominent mental crest; and Pg little reduced; Pg similar in 

structure to P 4 ; Pg and P 4 with accessory cusps only moderately developed 
and with little backward pitch of cusps. P^ with protocone weak, paracone and 
parastyle well developed and with an extra cusp anterior to the parastyle 
(ectoparastyle) ; long, transverse, less reduced than in other genera ; Mj with 
vestigial metaconid; skeleton unknown, but assumed to be robust with stout 
limbs. 

Genotype.—Felis aphanista, Kaup (1833, p. 18, Carnivora PL ii, fig. 1 ). 

Remarks. —The history of the genus and the propriety of restricting it to a 
single European. species, out of the many which have for some time past been 
known under the name Maehairodus is discussed elsewhere (Pilgrim, 1931, pp. 126, 
127). 


Genus : Epimachairodus, Kretzoi. 

1929. Ejnmachairodus, Kretzoi, 10th. Internat, Congr. Zool. p. 1310, 

Diagnosis. —Macheerodontinee of large size ; mandible with weak coronoid 
process; relatively shallow symphysis; with strong mental crest but without a 
mental process; incisors and canine not elevated above the level of the back 
teeth ; incisors strong, with crenulated crests ; upper and lower canines biting 
in opposition ; upper canines very long, flat and broad ; lower canines much 
reduced ; back teeth highly specialised wdth crenulated crests. P^ and P 4 
with moderately developed accessory cusps ; protocone of P^ absent ; P^ and Pg 
tending to reduction; Mj with or without a metaconid; limbs long and slender. 

Genotype. — Epimachairodus hungaricus, Kretzoi 1929. 

Species. —Kretzoi has recognized four species in addition to the genotype :— 
M. crenatidens, Fabrini (1890) from the Upper Pliocene of the Val d’Amo ; E. 
boulei, Kretzoi (1929) from the Upper Pliocene of Sainzelles; M. latidens, Owen 
(1846) from the Lower Pleistocene of Kents Hole, Torquay, England; and 
E. sp. Kretzoi from Doves Hole, Derbyshire, England, referred by Boyd Daw¬ 
kins (1903) to Maehairodus crenatidens. The species M. taracliensis, Riabinin 
{see Pilgrim 1931, p. 132) is provisionally included in the genus, though it is 
more primitive than the others^ named above. 


hlACHAiRODUS ot Erimachairodus (?), sp. indet. 

1884, Mmchaerodus sivalcnsis (Pale. & Cant.) Lydekker, Pal. Ind., (10), II, p. 339, PI. xliv, 
hg. 6. 

1884. Madiaerodun ■palaeinditus, Eose, Lydekker, Ibid., p. 344, PI. xliii, fig. 9. 
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1884. Felis non det. aii. F. pardus, Lydekker, Ihid.,p. 329, PI. xliii, fig. 3. 

The specimens here included are :—(1) an upper canine (G. S. I. no. D 105) 
collected by Theobald in the Siwaliks of the Punjab. This probably means 
the Salt Range. It was described and figured by Lydekker (1884, p. 339, PL 
xliv, fig. 6) under the name of Machaerodus sivalensis; (2) an upper incisor 

(G. S. I. no. D 104), collected by Theobald at Hasnot, Salt Range. It was 
described and figured by Lydekker (1884, p. 344, PI. xliii, fig. 9) under the name 
of Machaerodus palaeindicus; (3) a lower canine (G. S. I. no. D 77) collected 

by Theobald in the Siwaliks of the Punjab, which probably means the Salt 
Range. It was described and figured by Lydekker (1884, p. 329, PI. xliii, fig. 3) 
under the name of Felis sp. non det, aft’. F. pardus. 

In the case of the upper incisor (D 104) the horizon may with certainty 
be taken as the Dhok Pathan stage of the Middle Siwaliks. If my assumption 
that the other two specimens were collected in the Salt Range is correct then 
the chances are very greatly in favour of their belonging to the same horizon. 
In that case it may safely be predicated that neither of the three belong to the 
species to which Lydekker referred them respectively, since Megantereon (?) palaein¬ 
dicus, Megantereon (?)/a?conen and Sivafelis potens, the names by which the species 
in question are known in this work, are Upper Siwalik and very probably the 
Pinj or stage. Lydekker’s references, therefore, fall to the ground for this reason 
alone. Apart from this, however, the upper canine seems to be too massive 
and probably too long for Megantereon, so that a reference to Megantereon (?) praecox 
or some allied species cannot be entertained. On the other hand it might 
easily belong to a Pontian species of Machairodus. In outline and curvature 
it agrees with the upper canine of Machairodus palanderi, Zdansky (1924, p. 109, 
PI. xxiv, fig. 4), and though too small for that might belong to another species. 
One cannot even exclude the possibility that it might belong to a species allied to 
Epimachairodus (?) taracliensis, which is smaller than E. crenatidens. 

The lower canine (D 77) is not only far too big for Sivafelis potens, but 
has characters which militate against its belonging to any species of Panthera. 
Not only are the keels too strong and too close together, but it is almost certain 
that traces of an original crenulation remain on them. Moreover the vertical 
groove on the outer side which most of the true Felines possess is here lacking. 
It is not too big for the ramus of Machairodus tingii, Zdansky (1924, p. 119, PI. 
xxvii, fig. 3). The keels are too close together for Epimachairodus (?) taracliensis 
and the curvature is too great. This was one of the chief characters which 
no doubt influenced Lydekker in assigning it to Felis, and such a possibility 
cannot indeed be entirely excluded. 

The upper third incisor (G. S. I. no. D 104) is more certainly that of a large 
Machserodont. As Lydekker has stated the absence of basal cusps on the palatal 
side of the tooth distinguishes it from Epimachairodus latidens and I may add 
equally from Epimachairodus (?) taracliensis, and Megantereon. Machairodus re¬ 
mains as the most likely genus to which it should belong. 

The specimens here mentioned are not of great value for exact specific 
determination but they are interesting as showing that large Machaerodonts- 
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allied to Machairodus existed in the Pontian of India as in that of Europe and 
China, and that these were not ancestral at any rate to the most common 
Machserodont types of the Upper Pliocene, Megantereon and Efimachairodm in 
Europe and Megantereon or a closely allied form in India. 

Sub-family: FELINM. 

Diagnosis. —Felidee having teeth without crenulated crests ; incisors progres¬ 
sively diminishing in size; canines generally with longitudinal furrows; upper 
canine progressively diminishing in size and lower canine progressively increasing 
in size, until approximate equality is reached ; upper and lower carnassial teeth 
deeply notched between the lobes ; P^ with or without anterior cusp; P^ almost 
always with strong protocone; weak paracone and parastyle; anterior accessory 
cusp rarely present; frontal region high; occipital low; mastoid and paroccipi- 
tal processes approximately equal in size ; condylar and carotid foramina joined 
with foramen lacerum posterius; glenoid fossa not depressed; mandible with long 
coronoid process; without mental crest or process; extremities slender; hallux 
reduced. 


Genus : Felis, Linne. 

1758. Linne Syst. Nat. X, p. 41. 

Diagnosis. —Felinee of slender form; with short, high skull and strongly in¬ 
flated auditory bulla ; weak mastoid and paroccipital processes; small incisors; 
weak, conical, curved canines; premolars and molars simple not robust; Pg 
without 'anterior cusp ; claws retractile. 

Genotype.—Felis catus Linne. 

Felis subhimalayana, Bronn. 

1836. Felis sp., Baker and Durand, Jovrn. As. Soc. Beng., V, p. 679, PI. xxvii, fig. 1. 

1848. Felis siibhimalayanus, Bronn, Index Palaasntologicus, p. 492. 

1884. Felis subhimalayana, Bronn, Lydekker, Pal. Ind., (10), II, p. 330. 

Diagnosis. —A Felis of small size, about equal to that of Felis bengalensis ; 
with larger occipital condyles; lambdoidal crest more prominent; post-orbital 
processes more prominent; frontal more depressed behind the post-orbital pro¬ 
cesses ; orbits smaller; auditory bulla more inflated and more elongate. 

Holotype. —The skull described and figured by Baker and Durand (1836, 
p. 579, PI. xxvii, fig. 1) under the name of Felis sp., and mentioned by Lydekker 
(1884, p. 330) under the name of Felis subhimalayana, which had been given to it 
by Bronn (1848, p. 492). It is in the Science and Art Museum, Dublin, no. 47 
among Dr. Beattie’s fossils. 

Referred specimens. —Lydekker considered (1884, p. 331) that a mandibular- 
ramus and some associated limb bones described and figured by Baker and 
Durand (1836, p. 580, PI. xxvii, figs. 2, 3), also in the Science and Art 
Museum, Dublin, probably belong to the same species as the skull. 

Loeality. —The Siwalik Hills. 
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Horizon. —Probably the Pinjor stage of the Upper Siwaliks. 

Remarks. —I have not seen the holotype and Lydekker seems only to have 
made a brief examination of it, so that our knowledge of it rests mainly 
on Baker’s and Durand’s original description. 

Felis non det., allied to Felis lynx. 

Lydekker (1884, p. 329, PI. xliii, figs, 7, la) has described and figured under 
the above designation a fragment of the left mandibular ramus (G. S. I. no. D 90) 
which was collected by Theobald at Jabi in the Salt Range. There is no doubt 
that it belongs to the Dhok Pathan stage of the Middle Siwaliks. Lydekker 
has noted its resemblance to the species Felis isahellina, but considering its very 
much earlier date than any living or known fossil lynxes and equally the entremely 
meagre material, it would be unsafe to draw any conclusions from its supposed 
lynx-like character, as to the exact degree of relationship which it bears to the 
recent lynxes. 

Felis chaus, Guldenstadt. 

Mainly on account of their size Lydekker has identified with this species a 
damaged mandibular ramus and an upper canine (G. S. 1. no. F 228, 228a) which 
he figured (1886, PI. vii, figs. 17, 18) from the Billa Surgam Cave deposit. 

Felis eubiginosa. Geofir. 

Of rather more certain reference than some of the above are a maxilla and 
a mandibular ramus from the Billa Surgam Cave deposit (G. S. I. no. F 229) 
described and figured by Lydekker (1886, p. 30, PI. vii, figs. 14, 14a, 16) under 
the above name. A humerus figured in PI. vii, fig. 16 of the same work, was 
referred by Lydekker to the same species, chiefly on account of its size. 

Genus : Pantheea, Frisch 1775. 

Diagnosis. —Felinse of robust build ; ectotympanic portion of auditory bulla 
extremely small and comprising little more than the external auditory canal; 
nose in the same plane as the forehead ; face elongate, moderately high, broad, 
flattened above ; orbit of moderate size ; upper process of premaxilla very narrow 
and much produced up the side of the maxilla, often one third the length of the 
nasal; hyoid bone imperfectly ossified and largely replaced by a long elastic 
ligament. 

Remarks. —Pocock (1929, p. 506) has shown that the ligamentary structure 
of the hyoid bone is a character shared amongst living Felinse only by the species 
Felis pardus, F. leo, F. tigris, F. onca and F. uncia. He has pointed out (Pocock, 
1930, p. 331) that the last named species is distinguished from the first four by the 
much larger size of the ectotympanic portion of the auditory bulla, which is 
almost equal to the entotympanic. He has emphasised the inconstancy of 
dental and other characters, which have often been held to justify the generic 
separation of the first four species mentioned above, and therefore has united 
tliem in the single genus Panthera, retaining F. uncia in the genus Uncm.. I 
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have adopted Pocock’s classification in spite of the fact that the hyoid bone is 
not preserved in fossil forms. The species Felis cristata, however, so closely 
resembles one or other of the four living species of Panthera in its skull characters 
that I have no hesitation in including it in that genus. 

Panthera cristata (Falconer &, Cautley). 

1836. Felis cristata, Falconer & Cautley, As. Research. XIX, p. 135, Pl. xxi, figs. 1,2. 

1868. Felis cristata, Falconer. Pal. Mem. I, p. 315, but not Pl. xxv, figs. 1-4 erroneously 
so described in plate description, which is Crocuta felma, Bose. 

1868. Felis palaeotigris, Falconer, Pal. Mem. I, p. xxi. 

1880. Felis grandicristata, Bose, Quart. Joiirn. Geol. Soc., XXXVI, p. 127. 

1880. Uncia cristata (Falc. & Caut.) Cope, Amer. Nat., XIV, p. 853. 

1880. Uncia grandicristata (Bose) Cope, Ibid. 

1884. Felis cristata Falc. & Caut., LydelAer, Pal. Ind., (10), II, p. 320, Pl. xl, figs. 1, 2 ; 

• pis. xli, xlii. 

1929. Tigris cristatvs (Falc. & Caut.), Kretzoi, Mag. Kir. Foldt. Int. Hazing. Budapest, 

p. 14. 

Diagnosis. —A Panthera of slightly smaller size than the average of P. 
tigris ; having the facial considerably shorter than the cranial region ; with a 
strongly developed sagittal crest; occipital deeper and overhanging the con¬ 
dyles to a greater extent than in P. tigris ; condyles relatively larger; glenoid 
fossa expanded antero-posteriorly at its outer extremity ; periotic region nearer 
to the glenoid fossa than in P. tigris ; mastoid process, paroccipital process and 
auditory bulla larger and more prominent; zygomatic arches wide, anterior root of 
its jugal process deeper and more arched than in P. tigris, approximately equal to 
the vertical diameter of the orbit; nasals at approximately the same level as the 
upper process of the maxilla which is blunted ; basal process of the frontal very 
short; post-orbital processes not prominent; interval between the upper canine and 
P® greater than in P. tigris ; relatively larger. 

Holotype. —The skull described and figured by Falconer and Cautley (1836 
p. 135, Pl. xxi, figs. 1, 2) and more fully described and figured by Lydekker 
(1884, p. 320, Pis. xli, xlii). It is in the Museum of the Royal College of Surgeons, 
London. 

Referred specimens. —The hinder part of a skull (Br. Mus., no. 49176) des¬ 
cribed and figured by Lydekker (1884), p. 146, Pl. xl, fig. 1). 

The hinder part of a skull (Br. Mus. no. 49175) described by Bose (1880 
p. 127) under the name of Felis grandicristata and figured by Lydekker (1884, 
Pl. xl, fig. 2). 

There are two fragments of the mandibular ramus in the British Museum 
(Br. Mus. nos. 48437 and M 1567) described respectively by Bose (1880 p. 125 
Pl. vi, fig. 4) and Lydekker (1884, p. 164, Pl. xliii, fig. 8) under the name of 
Machaerodus palaeindicus. Matthew (1929, pp. 494, 505) considered that these- 
are not Machserodontine and that one if not both may belong to Felis cristata. 

Locality.—The holotype skull was obtained by W. Ewer from the Siwalik 
Hills. The referred specimens also came from the Siwalik Hills. 
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Horizon. —Probably the Pinjor stage of the Upper Siwaliks. 

Remarks. —Lydekker has so fully described the holotype and the referred 
skulls that nothing need be added to his description. He considered that it 
was in some respects intermediate between Panthera tigris and Panthera leo and 
also showed analogies to Panthera onca, but could not be referred to any 
described species. 

Matthew (1929, p. 494) considered that the absence of any trace of a mental 
process in the two referred mandibles (Br. Mus. nos. 48437 and M 1567) pro¬ 
hibited the reference to Megantereon palceindicus. He doubted whether the difier- 
ences in P 4 would allow of their being placed in the same species, but thought that 
at any rate one of them could be placed with Felis cristata. 

Panthera tigris (or ? leo) (Linne.) 

Lydekker (1886, p. 29, PL vii, fig. 20 ) has rather doubtfully referred to Felis 
with the above designation a portion of a P^, a tibia and some foot bones from 
the Billa Surgam Cave deposit in the Karnul district. These are registered nos. 
F 224, 224 a—d in the G. S. I. collection in Calcutta. 

(?) Panthera pardus, Linne. 

From the same deposit as the above and of still more doubtful reference 
are a phalangeal (G. S. I. no. F 225) figured by Lydekker (1886, PL vii, fig. 19); 
and a metacarpal (G. S. I. no. F 225a). 

Genus: Sivaeelis^ nov. 

Diagnosis. —Felinae of medium to moderately large size ; with an extremely 
stoutly built and relatively short mandible ; symphysis relatively short and steep ; 
angle between the front surface of the chin and the surface of the ramus greater 
than a right angle ; masseteric fossa rather deep and well defined, extending 
forward to the hinder end of Mj; incisors farther forward than in Panthera but 
less forward than in Acinonyx ; canine almost symmetrically oval, rather large 
but relatively somewhat inferior in size to that of Panthera ; keels apparently 
not very strong; post-canine diastema short; Pg and P 4 as in Panthera but 
with higher main cusp and higher and better developed accessory cusps; Mj 
with protoconid distinctly longer than paraconid; metaconid absent or re¬ 
presented by the merest rudiment; P^ (from referred maxilla) moderately long ; 
paracone shorter than metacone ; parastyle strong; protocone well developed, 
situated far forward; small. 

Genotype. — Sivafelis potens, sp. nov. 

Species. —I include in this genus Felis (? Cyncelurus) hrachygnatha Lydekker 
(1884, p. 326) and Gynailurus pleistoccenicus Zdansky (1925, p. 23) from Shansi, 
China. 

1 I regret that I cannot avail myself of Kretzoi’s names, Sivapanthera or Abaeinoni/z (see p. 202). Apparently 
Sivapanthera antedates Abacinonyx, but in justice to its author I cannot employ it, since he does not admit that 
its genotype is congeneric with the holotype of Felis hrachygnatha. I am, therefore, forcedito employ a new generic 
name with a different genotj^e. 
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SiVAFELIS POTENS, Sp. nOV. 

(PI. Ill, figs. 2, 10.) 

1884. Felis (non. det. ; allied to Felis pardus), Lydekker, Pal. Ind., (10), II, p. 328, 
PI. xliii, figs. 4, 4a. 

Diagnosis. —A Sivafelis of smaller size and with, relatively somewhat deeper 
and stouter mandible than in the other species : symphysis extremely short and 
steep ; canine relatively smaller; metaconid of absent or merely rudimentary. 

Holotype. —The right mandibular ramus figured in PI. iii, figs. 2 , 2 a, 26 of 
the present work. It is in the collection of the Geological Survey of India in 
Calcutta regd. no. D 222 . 

Referred specimens. —The left mandibular ramus (Br. Mus. no. 16537a) from 
the Siwalik Hills described and figured by Lydekker (1884, p. 328, PI. xliii, figs. 
4, 4a) under the name of Felis (non det. ; allied to Felis pardus), and briefly 
mentioned by Matthew (1929, p. 495) as Felis aff. pardus. 

A fragment of the left maxilla with P* and the alveolus of (G. S. I. no. 
D 265) from Jharakki, Salt Range, in beds mapped by Aiyengar as Upper 
Siwalik, figured in PI. iii, figs. 10 , 10 a of the present work. 

Locality. —The type locality is Moginand in the Siwalik Hills. The refer¬ 
red ramus also came from the Siwalik Hills without any more definite locality 
having been recorded. The referred maxilla was collected at Jharakki, Salt 
Range area. 

Horizon. —The Pi. jor stage of the Upper Siwaliks. 

Description. —The holotype is considerably damaged, lacking the coronoid 
process, the condyle and the angle. The front of the masseteric fossa is pre¬ 
served. The crowns of the incisors and canine are missing and the summits 
of the main cusps in Pg and P 4 and the hinder portion of the top of the blade of 
the protocone in are broken off. It is, however, possible to infer most details 
of the structure from the portions of the mandible and the dentition which are 
still present. The dimensions of the specimen are in the table on page 173. The 
ramus is markedly concave in an antero-posterior direction on the inner side and 
convex on the outer side. It is extremely stoutly built but is short, with a very 
short post-canine diastema. The masseteric fossa is rather deep and extends 
forward at least to the end of Mj, possibly still further. Since its front border is 
obscured by matrix, it is impossible to say precisely. The canine is rather large 
and oval-elongate, but the absence of the entire crown except the very base does 
not enable very exact conclusions to be drawn as to its shape and structure. 
The incisors are not preserved, but the alveolus of I 3 shows clearly that the 
incisors lay more in front of the canine than in most other Felinae; this is 
equally indicated by the shape of the chin which forms an angle of about 116° 
with the surface of the ramus. is, as usual in most of the Felinae, about 

two thirds of the united lengths of Pg and P 4 . The protocone is distinctly 
longer than the paracone. The notch between them is very pronounced. 
There is a faint projection at the base of and behind the crown, which probably 
represents a vestige of a metaconid, which is, therefore, practically absent. 
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P 4 had evidently a high main cusp, which is relatively much less elongated in an 
antero-posterior direction than in Panthera pardus or even Acinonyx jubatus so that 
its keels were much steeper than in either of the forms named. On the contrary 
both the anterior and posterior accessory cusps are much more strongly developed 
than in Parithera pardus. There is a strong posterior cingulum, almost 
developed into an actual cusp. There is no external cingulum but on the inner 
side of the posterior accessory cusp there is a broad cingular shelf at a lower 
level than the semi-cusp which is situated immediately behind the posterior 
accessory cusp. P 3 is very similar to P 4 but the accessory cusps are lower, 
there is no posterior cingulum and the internal cingular shelf is narrower. 

The left mandibular ramus (Br. Mus. no. 16537a) described and figured 
by Lydekker as Felis (non. det.; allied to F. pardus), though more fragmentary 
than the holotype closely resembles it in regard to those features which admit 
of comparison. 

The referred left maxilla from Jharakki (G, S. I. no. D 265) contains the 
little worn P^ of which the measurements are given in the table on page 172. 
The paracone is distinctly higher than but somewhat shorter than the metacone, 
being separated from it by a deep notch. The summit of the parastyle is broken 
off, but it was evidently a strong cusp, more than half the length of the paracone. 
Its front edge is slightly abraded, but I do not think that there was a cusp in ad¬ 
vance of it. The protocone is situated on a level with the parastyle, and lies 
well to the inside of it. A sharp ridge runs forward from the summit of the 
paracone right to the end of the protocone, such as we find in some species of 
Felis, so that no large conical cusp is differentiated as is the case in Panthera, 
only a small narrow cusp. There is a hollow between this ridge and the para¬ 
style. seems by its alveolus to have been a small tooth not extended 

transversely and lying on the inside of and somewhat behind P^. The size of P* 
perfectly corresponds with that of in the holotype, so that there is strong 
reason to believe that it belongs to the same species, since remains of Felidse 
are not so common in the Upper Siwaliks, as to suggest that there were two 
different species of the same size. 

Comparisons. —The short jaw and contracted post-canine diastema invite 
a comparison with Acinonyx alone among recent Felinse, and also with the species 
Felis brachygnatha, Lydekker (p. 202 ) and Cynailurus pkistocaenicus, Zdansky, which 
have been assigned to the genus Acinonyx by their authors. The diastema is, 
however, relatively longer than in the recent Acinonyx jubatus. Other features 
in which the present species resembles Acinonyx are the more pronounced ac¬ 
cessory cusps of the lower premolars; the steep, short symphysis; the forward 
position of the incisors with its accompaniment of a chin which is inclined at 
an obtuse angle to the ramus. On the contrary the extremely slender ramus 
of Acinonyx ; the narrow teeth ; the more complicated P 3 , which has a posterior 
cingulum ; the smaller more compressed canine; the greater equality in length 
between the protoconid and paraconid in ; the presence of a small heel 
(rudimentary metaconid) ; and the shallower and less advanced masseteric fossa 
seem to me to prohibit not only any idea that the present species can be in any 

28 



202 THE FOSSIL CAENIVOBA OF INDIA. 

way ancestral to Acinonyx but even the propriety of placing it in the same 
genus. 

If as seems extremely likely, the maxilla (G. S. I. no. D 265) belongs 

to the same species as the holotype, then jthe protocone of is a distinct 

cusp, instead of being reduced to a mere lobe without a cusp as in Acinonyx. 
It is also situated very far forward, whereas in Acinonyx, the internal lobe is 
opposite the paracone. Moreover the metacone is ’ relatively shorter in the 
recent genus. 

There seems to me far more to be said in favour of the present species being 
on the line of Panihera, to which it is allied by its robustness ; the broad 

teeth; the shape of the masseteric fossa ; the large canine ; the structure of 

Mj and the absence of a metaconid ; and the structure of in the referred 
maxilla. The ramus is even more robust relatively than in any Panther a ; 
while the curved shape of the ramus is unlike that of the latter. Moreover the 
features mentioned above in which this species resembles Acinonyx militate 
against a genetic connection with Panther a. 

SiVAFELis BRACHYQNATHUS (Lydekker). 

1884. Felis {fCyncelurus) brachygnatha, Lydekker, Pal. Ind., (10), II, p. 326, PI. xliii, 
figs. 1, la, 2, 2a. 

1929. Acinonyx brachygnathus (Lydekker), Kretzoi Proc. Intern. Congr. Zool. 1927. 
Budapest, p. 1330. 

1929. Sivapanthera lydekkeri, Kretzoi, Ibid., p. 1324. 

1929. Abacinonyx brachygnathus, Kretzoi, M. kir. Foldt. Int. Haziny. Budapest, V, 24 

p. 11. 

Diagnosis. —A Sivafelis of larger size than S. potens, with a somewhat shallow¬ 
er and less robust mandible; accessory cusps of lower premolars somewhat 
lower ; Pg with a posterior cingulum ; M^ rather less than two thirds of the united 
lengths of Pg and P 4 ; incisors still more in advance of the canine than in 
S. potens. 

Holotype. —The right mandibular ramus with Ig-Mj described and figured 
by Lydekker (1884, p. 326, PI. xliii, figs. 1 , la) under the name of Fdis (? Cynce- 
lurus) brachygnatha. It is in the British Museum regd. no. 16573. 

Referred specimen. —The right mandibular ramus (Br. Mus. no. 16537) from 
the Siwalik Hills with the alveolus of the canine and P 3 -M 1 described and figured 
by Lydekker (1884, p. 327, PI. xliii, figs. 2 , 2 a) under the name of Felis {ICynce- 
lurus) brachygnatha. 

Locality. —The Siwalik Hills. 

Horizon. —Probably the Pinjor stage of the Upper Siwaliks. 

Remarks. —The holotype and the referred ramus have been fully described 
by Lydekker who suggested their affinity to the modern genus Acinonyx {—Cynae- 
lurus). Zdansky (1925, p. 23) has also referred the Chinese species Sivafelis 
jdeistocaenicus to the genus Acinonyx without a query. This is sufficiently close 
to the Indian species for Matthew to regard it as a synonym, and in any case 
I have no doubt that it is generically the same. Matthew’s (1929, p. 494) com- 
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ment on the generic reference is that it was made upon rather inadequate 
grounds. He, however, had no hesitation in referring the ramus (Br. Mus. no. 
16537) to the same species as the holotype. Kretzoi (1929, p. 1330) definitely 
assigned the holotype to the genus Acinonyx, in a later publication to a new 
genus Ahacinonyx, but on the other hand considered that the ramus (Br. Mua. 
no. 16537) was not only specifically but also generically difierent, and gave it 
the name of Sivajpanihera lydekkeri. It seems quite possible that Kretzoi’s sepa¬ 
ration of the two rami was the result of a comparison based mainly on the 
figures. Since the holotype has every single tooth damaged and in particular 
lacks the front portion of P 3 , injuries which are inadequately represented in the 
figures or emphasised in Lydekker’s ‘description, it can easily be understood 
that a false impression may have been created. Every single one of the 
characters given in Kretzoi’s diagnosis of Sivapanthera apply equally to Sivafelis 
brachygnathus, except the statement that the masseteric fossa begins far behind 
Ml. With regard to this it is probable that in both specimens it begins in 
identically the same place, opposite the hinder end of Mj, its front part being 
obscured by matrix. 

Most of the observations which I have already made on Sivafelis potens are 
equally applicable to S. brachygnathus, and both the rami evidently differ as 
markedly from Acinonyx jubatus as does the holotype of Sivafelis potens. Both 
these rami, but especially Br. Mus. no. 16537, show the beginning of the coronoid 

process which is entirely missing in S. potens. This is indicative of a steep 

high process, quite unlike the low gently sloping one of Acinonyx jubatus. 
Specific separation is justified not only on the score of size, but also by the slightly 
smaller relative size of M^; the presence of a posterior cingulum in Pg; the 
shallower and slightly less robust ramus; and the slightly more advanced 
position of the incisors, with a correspondingly more oblique chin. Sivafelis 

pleistocaenicus (Zdansky) seems to differ somewhat more widely in its shallower 
and longer symphysis, its larger canine, the stronger heel (metaconid) on Mj 

and the more backward position of the incisors. 

Matthew (1929, p. 494) considers that ‘ there is little except geographical 
distance to separate Felis brachygnatha from Felis arvernensis.' 


Genus : Siv.a:LURUS, Pilgrim. 

1913. Sivaelurus, Pilgrim, Rec. Geol. Surv. Ind., XLIII, pp. 314, 282, 291. 

Diagnosis. —Felinse of moderately large size ; with high, short face ; moderate¬ 
sized orbits; moderate-sized infra-orbital foremen, opening into a shallow 
fossa ; zygomatic arch probably slender ; maxilla at the base of the zygomatic 
process not overhanging the teeth to any appreciable extent; upper canine 
rather large, with oval cross-section, not very elongate, probably without promi¬ 
nent keels ; cheek teeth without any diastema ; M^ much elongated transversely, 
transverse almost three times the antero-posterior diameter; moderately well marked 
paracone and metacone ; metacone almost directly internal to paracone ; protocone 
prominent; P* of moderate length; paracone much longer and higher than meta- 
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cone ; parastyle well marked but low; anterior accessory cusp well marked 
but small, external to parastyle ; protocone well developed, lying far forward, 
opposite tbe parastyle, but not very far removed from it internally ; P® some¬ 
what reduced, rather broad, with slight internal lobe, main cusp high, posterior 
accessory cusp well developed but low, well marked posterior cingulum, anterior 
accessory cusp rudimentary ; small, single-rooted, rather elongate. 

Genotype.—Pseudaelurm chinjiensis, Pilgrim (1910, p. 65 ; 1915, p. 145, PL vi, 
figs. 1, la). 


Siv^LURUS CHiNJiENSis, Pilgrim. 

1910. Pseudaeliinis chinjiensis. Pilgrim, Rec. Geol. Surv. Ind., XL, p. 65. 

1913. SivaehfTus chinjiensis, Pilgrim, Op. eit., XLIII, pp. 314 footnote, 282, 291. 

1915. Sivaelimts chinjiensis. Pilgrim, Op. oit., XLV, p. 145, PI. vi, figs. 1, la. 

Diagnosis.—Th.e diagnosis is that of the genus. 

Holotype .—The right maxilla described and figured by Pilgrim (1915, p. 145, 
PI. vi, figs. 1, la). It is in the collection of the Geological Survey of India 
regd. no. D 150. 

Locality. —Chinji, Salt Kange. 

Horizon .—The Chinji stage of the Lower Siwaliks. 

Description .—The description of this species which I have already given 
(Pilgrim 1915, p. 145), may with advantage be amplified with some further details. 
Since the maxilla does not appear to be distorted, it is evident that that part of 
it which lies above P* does not overhang it to any great extent, and it is also 
probable that the zygomatic arches were slender and did not project far outward. 
The anterior border of the maxilla is almost vertical forming a right angle with 
the plane of the cheek teeth. The actual infra-orbital foramen is hardly bigger 
than in PantJiera pardus, but it opens out in front into a well marked and com¬ 
paratively deep fossa. The greater height and length of the paracone of P^ 
relative to the metacone is very noticeable. The striae previously remarked as 
existing on the blade of the paracone are less distinct than was formerly the ease, 
probably due to the slight abrasion caused by the casting of the specimen, but 
traces of them are still visible. Considering the early stage of wear it is impro¬ 
bable that any crenulation which the teeth possessed was other than extremely 
slight. This also applies to P®. The alveolus of P^ fills up the entire space 
between P^ and the canine and its shape indicates that it was a distinctly elongate 
tooth. Zdansky’s (1924, p. 130) suggestion that the portion of the canine left 
in the alveolus is insufficient to show whether the crown- possessed keels or not 
is probably quite sound. At the same time the less compressed base leads 
one to infer that such keels are not likely to have been as prominent as in Metail- 
urus. The root of the canine seems to have been comparatively short and 
straight, without the marked curvature which characterises that of Panthera 
pardus. In the paracone and metacone are connected by a crest, concave 
on the hinder side, the metacone occupying only a very slightly posterior posi¬ 
tion to the paracone. The antero-posterior diameter of the tooth is much less 
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on the internal than on the external side, although the protocone is compara¬ 
tively prominent and situated at a considerable distance to the inside of the other 
two cusps of 

Remarks and ccnn'parisons. —I quite agree with Kretzoi’s (1929, p. 1272) 
and Matthew’s (1929, p. 498) opinion that the ramus (G. S. 1. no. D 151) is un¬ 
likely to belong to the same species or genus as the holotype of Sivaeiurm chin- 
jiensis, a provisional reference which I (Pilgrim, 1915, p. 149) originally suggested. 
This ramus is described above (page 193) under the name of Sivasmilus copei, 
Kretzoi. Kretzoi (1929, p. 1330) has classified Sivaelurus with the recent genus 

Acinonyx in the subfamily of the Acinonychinae. This classification seems to me 

too nebulous to be seriously considered. The utmost that can be said in favour of 
a connection between Sivadurus and Acinonyx is that in case the genus Acinonyx 
happens to be a recent specialisation, which indeed is possible since no immediately 
ancestral forms are so far known, then the genus Sivaelurus may be as much 
ancestral to it as tO Panihera pardus or to many other Feline genera. If on the 
other hand the origin of the peculiar characters of Acinonyx lies farther back 

in the geological record, then any affinity between the Chinji and the recent genus 

is certainly negatived. The following important differences between the two 
genera may be noted :—the root of the zygomatic process overhangs the teeth 
considerably more in Acinonyx than in Sivadurus ; the infra-orbital foramina 
are two in number, minute, rather remote from the orbit and not lodged in 
anything approaching a fossa; the front edge of the maxilla forms an acute 
angle with the plane of the cheek teeth, whereas in Sivadurus it forms a right 
angle ; is reduced to a mere circular crown in Acinonyx ; in the paracone 
is shorter, the parastyle is higher and more prominent, the anterior accessory 
cusp is less developed, the protocone lies much more to the rear, practically op¬ 
posite the paracone and is reduced to a mere lobe, without any trace of a cusp ; 
P® is much longer and more slender, with a much more prominent posterior ac¬ 
cessory cusp and cingulum and an equally prominent anterior accessory 
cusp, rudimentary in Sivaelurus ; P^ is smaller and circular instead of elongate; 
the canine is much smaller and less elongate in cross-section. In the face of 
these differences no more significance must be attached to the fact that both 
forms possess a short muzzle, than to my own original suggestion that a possible 
genetic connection existed between Sivadurus and the recent Felis nehulosa. 

The only Machaerodontine genera- of which the possible affinity to Sivadurus 
could be considered are Paramachaerodus and some allied genera. The upper 
canines in these forms are, however, much longer and more compressed. 
Matthew (1929, p. 498) has very pertinently pointed out that the affinities 
of the holotype of Sivaelurus lie with the Felinae. I had already commented on 
its primitive features :—the unreduced M^ ; the long paracone of P^ ; the height 
and short crown of P® and the elongate P^. 

There seem to be considerable resemblances between the Chinji genus and 
the Chinese Metailurus (Zdansky, 1924, pp. 123, 137), as Zdansky has pointed out. 
Sivaelurus is certainly in an earlier stage of evolution, as shown by the greater 
transverse diameter of M^ and the presence of P^. P^ and P^ are very similar, 
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but the protocone of appears to be less forwardly situated in Metailurus than 
in Sivaelurus, and the canine is more compressed and has probably more pro¬ 
nounced keels. The zygomatic processes also appear to be much wider than in 
Sivaelurus. 

Pseudaelurus is more primitive than Sivaelurus in the longer diastema, the 
longer P®, the broader protocone of P^ and the stronger anterior accessory cusp 
(ectoparastyle). 

Genus; Vishnufelis, nov. 

Diagnosis. —Felinse of medium size; with an extraordinarily low skull in 
relation to its length and still more so in relation to its total breadth at the zygo¬ 
matic arches; face very elongate; incisor alveoli as far in front of the post¬ 
orbital processes as the occipital crest is behind them; breadth at post-orbital 
processes greater than at the muzzle ; nasals short and rather narrow ; anterior 
nasal foramina, rather small and narrow, opening above rather than to the front; 
orbit rather large; post-orbital processes rather prominent; frontal hollowed 
between them; maxilla falling at a rather gentle slope to the teeth; infra¬ 
orbital foramen of moderate size, close to the orbit, opening on to a slightly con¬ 
cave surface in front; zygomatic arches exceedingly wide and prominent; brain 
case relatively narrow ; width at mastoid but little exceeding that at the post¬ 
orbital processes; mastoid process prominent; paroccipital process equally pro¬ 
minent ; upper canine procumbent, rather long but with crown shorter than 
root; outer surface curved inward ; inner surface rather flat and concave in a 
vertical direction; posterior keel rather strong; anterior keel obscure; lower 
canines much smaller than upper canines ; and probably less elongate ; a long 
interval between the canine and P®, in the middle of which is a rudimentary ; 
P3 having a smaller antero-posterior diameter than the canine ; P* with a promi¬ 
nent protocone. 

Genotype.—Vishnufelis laticeps, sp. nov. 

Vishnufelis laticeps, sp. nov. 

(PI. IX, fig. 1.) 

Diagnosis. —The diagnosis is that of the genus. 

Hohtype. —The associated portions of a skull figured and partially recons, 
tructed in PI. ix, figs. 1, la, l6 of the present work. They are in the collection 
of the Geological Survey of India in Calcutta, regd. no. D 266. 

Locality. —The holotype was collected by K. Aiyengar from 2| miles east of 
Paridarwaza in the Jhelum district. Salt Range area. 

Horizon. —The Chinji stage of the lower Siwaliks. 

Description. —The skull as given to me consists of two main fragments, and 
some smaller pieces which cannot be fitted in to any portion of the other two. 
The first of the larger fragments contains the major part of the right maxilla 
and premaxilla lacking the bar which encloses the infra-orbital foramen, the 
upper end which joins the frontal, and everything behind P®, except the front 
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edges of the alveoli of the two anterior roots of P^. P^ is only represented by its 
roots, and the rudimentary P^ equally only by its root. The upper canine has 
lost its tip but the lower part of the crown is moderately well preserved. A 
small portion of the lower canine, just below the tip is cemented in the diastema 
between the upper canine and P. The matrix, which surrounds the lower canine 
and the upper incisors, is extremely hard and has not been removed. The 
front surface of the crowns of the lower canine and of I^ can be distinctly seen 
and parts of the roots of P and I^ are obscurely visible. The right premaxilla 
seems otherwise to be well preserved and shows the entire edge bordering 
the nasal foramen as well as the sutures with the maxilla and the nasal. A 
small part of the left premaxilla is also preserved on the left hand side of the me¬ 
dian suture. A narrow surface of the palate has been cleanly developed out 
of the matrix, extending from the incisors back to the front alveoli of P^. 

The second fragment of this skull is the larger and shows a great part of the 
right side of the cranium from the fronto-nasal suture back to the level of the 
paroccipital process. A small part of the left frontal is also preserved showing 
the median suture distinctly. Small portions are missing from the upper edge 
of the orbit and the tip of the post-orbital process, also the entire zygomatic 
arch, although the junctions of both the jugal and the squamosal portions of 
it with the rest of the skull are well shown. The extreme hinder portion of the 
skull including almost all the lambdoidal crest, the occipital and the condyles 
is completely broken away. Most of the basi-cranial region is obscured by 
matrix and even those parts of it which are clear of matrix are much damaged. 
The auditory bulla has been destroyed. The end of the mastoid process is broken 
but most of the paroccipital process is preserved. The inner portion of the glen¬ 
oid fossa is visible, and the fractured base of the corresponding part of the 
glenoid crest. 

These two fragments do not join, there being a greater or less interval 

between the broken surfaces. It was, therefore, essential in order to form an 

idea of the characters of the skull, that these missing portions should be restored. 

The parts which are present seem to afford sufficient data to enable the restora¬ 

tion represented in the drawings in Plate ix, figs. 1, la, 16 to be attempted. It 
is impossible to hope that this is entirely correct, since there is such a wide margin 
for error. The orientation of the fragments in the horizontal plane has been 
based on the palatal surface and the summit of the frontals between the post 
orbital processes ; it has been possible to fix the median antero-posterior line on 
account of the circumstance that small portions of both the left premaxilla and 
the left frontal have been preserved. The actual distance left between the two 
fragments has been decided to be that which will enable the various parts as 
placed to be joined up as naturally as possible. Certain very definite peculiari¬ 
ties of structure emerge into notice from the reconstruction as so effected, 
such as the very short nasals, the extraordinary outward projection of the zygo¬ 
matic arches and their great width; the procumbency and inward curvature 
of the canine; the marked elongation of the skull in front of the post¬ 
orbital processes; its small height everywhere. I fail to see that any pos- 
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Bible reconstruction could alter these features in any essential degree. From 
the highest point of the frontal, opposite the post-orbital processes, the profile 
falls gently and equally towards the front and rear. The post-orbital pro¬ 
cesses are rather prominent but their tips do not bend down very appreciably. 
Their front edge is continued into a prominent rim which forms the upper border 
of the orbit. Internal to this the frontal surface is markedly depressed, rising again 
towards the median line. The mastoid process, though its tip is missing, was 
evidently very prominent. The paroccipital process exists in a fair state of 
preservation immediately behind the former position of the auditory bulla, 
as a transversely elongated narrow ridge, broadening towards the outside and 
continued to the rear as a stout ridge at right angles to the other. These two 
ridges enclose a deeply hollowed surface just in front of the condyles, which is 
very similar to what we find in Neofelis nebulosa, though it slopes forward 
more than in the recent species. The glenoid fossa is extremely broad in an 
antero-posterior direction and behind it the broken base of the glenoid crest 
is visible, and behind this the large post-glenoid foramen. The bulla seems to 
have been smaller and less elongate antero-posteriorly than in Neofelis nebulosa. 

is represented merely by its two roots of approximately equal size, which 
show that it was of small size relatively to the length of the skull and jaw. The 
root of was minute and lies about midway between P® and the canine _ 
The upper canine had a long crown but shorter than the root; its outer surface 
is very convex both in a vertical and horizontal direction, while the inner surface 
is very concave in a vertical direction and only slightly convex in a horizontal 
one. A posterior keel is noticeable but an anterior one is obscure. It is im¬ 
practicable to give many measurements, but the figures in Plate ix are drawn 
exactly natural size, so that any comparisons desired can be made from them. The 
ones given on page 209 may perhaps be useful. 

Remarks and comparisons .—That the skull belongs to one of the Felidse 
can hardly be doubted, in view of the identification of the tooth of which the 
front edges of two alveoli are visible as P^. This is indicated not only by the 
position and size of the inferred protocone, but also by the position of the infra¬ 
orbital foramen immediately above the front end of the tooth in question. 
Consequently the anterior premolar series is much reduced. There seems to be 
no room for an extended molar series as in the Canidse. Moreover the shape of 
the upper canine is essentially Feline, as is the general shape and profile of the 
upper portion of the skull. It is, however, an extremely primitive form, as 
shown by the elongate skull, especially the jaw, the long interval between P^ 
and the upper canine, the excess of size of the upper over the lower canine and 
the lowness of the skull, especially marked in the frontal region. The character 
of the upper canine, which is not unduly enlarged; nor especially compressed; 
does not possess a prominent posterior keel and no anterior one; is without 
crenulated edges; and also the low occiput without a marked sagittal crest; 
prohibits classification with the Machserodontinse. If it belong to the Proailur- 
inae, it could only be a very advanced member of that subfamily, because of 
the extremely reduced anterior preniolar dentition, and it bears no close relation 
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to Vinayahia nor probably to MelUvorodon, because of the absence of the internal 
root and lobe in P® and the small size of P^. I find it necessary, therefore, to 
include it in the subfamily of the Felinse. 

The nearest afl&nity to a recent Felid lies with Neqfelis nebulosa on account 
of its profile, low skull, long upper canine, prominent mastoid process and 
shape of the paroccipital process. In that species, however, P® is less reduced ; 
the interval between P® and the canine is less ; the hinder portion of the skull 
is longer; the breadth at the post-orbital processes is much less; the zygo¬ 
matic arches project much less to the outside and are much narrower ; the nasals 
are longer; the upper canine is less compressed, much less curved inward, 
and not procumbent. In regard to the greater skull breadth it comes nearer 
to Panthera and some other Felinae, but in these the height is much greater; 
the profile difierent; the face shorter; and the upper canine relatively smaller, less 
compressed and different in shape. In no species that I know except Stenogale 
julieni {see Viret, 1929, PL xii, fig. 5), does the maxilla take such a strong outward 
bend as in the present specimen, which implies a wide zygomatic arch, corre¬ 
lated with an extraordinarily broad glenoid fossa and a prominent mastoid 
process. The inward curvature of the upper canine and its procumbency are 
equally features to which I have found no parallel, though it is possible that 
in the former feature some resemblance may be found in an isolated upper canine 
from Elm described by Stehlin (1917, p. 193, figs. 1, 2), and made by Kretzoi, 
(1929, p. 1323) the type of a new genus Elmensius. This canine is, however, , 
keeled on the anterior as well as on the posterior side. 


Measurements. 

Estimated breadth between post-orbital processes . 


• 

. 63 mm. 

Estimated breadth at mastoid processes . 



. 70 mm. 

Estimated breadth behind canines .... 



, 42 mm. 

TT • f antero-posterior diam. at base 

Upper canine ^ ^ 



. 12-5 mm. 

(transverse diam. at base 



. 8-5 mm. 

Estimated length of P® 



. 11-5 mm. 

Distance between P® and canine .... 



. 9’0 mm. 
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A 

Abaeinonyx, 199, 202, 203. 

Aeinonyx, 163, 199, 201—203, 206. 

A. brachygnathua, 202, ate Sivafdia braehygnathua. 

A. jubalua, 201, 203. 

A, jieiatoccBJiicua, 199, see Sivafdia pteialoctenieua. 

/Eluebidoptis, 47, 48. 
diagnosis, 48. 
genotype, 48. 

A. BAOONI, 4, 48. 
diagnosis, 48. 
holotype, 48. 
horizon, 48. 
locality, 48. 
remarks, 48. 

Aelurictia, 161, 163, 166, 168, 193. 

A. edwardai, 161. 

A. hdbingi, 161. 

A. aivalenaia, 191, see Propontoamilua aivalenaia. 

Aelurocyon, 70. 

Adurodon, 30. 

Adurogale, 191, see Adurietia. 

jEluroidea, 96. 
diagnosis, 96. 

jElueopsis, 165. 
diagnosis, 166. 

A. ANNECTANS, 6, 166, 166, 165. 
diagnosis, 166. 
holotype, 166. 
horizon, 166. 
locality, 165. 
measurements, 165, 166. 

africanua, Afroamilua, 193. 

africanria, EnJiydriodon, 82. 

africanua, Paeudcalurua, 193. 

Afroamilua africanua, 193. 

Agnocyon, 126. 

Agnotherium, 126, 194. 

Aoeiotherittm, 10, 26, 37—40, 42, 47, 48. 
diagnosis, 37. 
genotype, 38. 
nomenclature, 38. 
remarks, 38. 
species, 38. 

A. gregori, 38, 39. 

A. inaignia, 38, 39. 

A. PAL^iNDiOTTu, 38, 40, 42, 44—46. 
diagnosis, 40. 
holotype, 41. 
horizon, 41. 
locality, 41. 
referred specimens, 41. 
remarks, 41. 

A. achneideri, 38, 39. 

A. sivALENSE, 4, 38, 39, 41, 44, 46. 
diagnosis, 39. 
holotype, 39. 

Horizon, 39. 
locality, 39. 


referred specimens, 39. 
remarks, 39. 

A, sp. Flower, 38, 39. 

A. sp. Gervais, 38. 

Ailuravua, 62, 53, see Sivanaaua. 

A. viverroidea, 9, 62, 63, ate Sivanaaua viverroidea. 

Ailuropoda, 36, 47, 48. 

Aii,nEOPODiN.ai, 46. 
diagnosis, 46. 
remarks, 47. 

Ailuropua, see Ailuropoda. 

Ailurua, 9, 13, 47, 48, 62, 64, 66. 

ambiguua, Amphicyon, 16, 28. 

amnicola, Amphicyon, 14. 

Amphiarcioa, 37. 

Amphiarctoa aivalenaia, 38. 

Amphictia, 100. 

Amphioyon 14, 16, 26, 27—29. 
diagnosis, 14. 
genotype, 14. 
remarks, 14. 

A. ambiguua, 16, 28. 

A. amnicola, 14. 

A. aurdianenaia, 18—20, 24. 

A. oooPEEi, 3, 20, 21, 23. 
diagnosis, 23. 
holotype, 23. 
horizon, 23. 
measurements, 14. 
remarks, 23. 

A. frendena, 22, 26, 34. 

A. giganteua, 17—20, 22, 24. 

A. lemanenaia, 16. 

A. lydekkeri, 24, see Arclamphicycm lydekkeri. 

A. major, 14, 16, 17—22, 24. 

A. PALiEiNDious, 4, 15, 16—19, 21, 23. 
diagnosis, 16. 
holotype, 16. 
horizon, 16. 
locality, 16. 
measurements, 14. 
referred specimens, 16. 
remarks, 16. 

A. piTHEooPHiLus, 4, 16,16, 20, 23—26. 
diagnosis, 17. 
holotype, 17. 
horizon, 17. 
locality, 17. 
measurements, 14. 
referred specimens, 17. 
remarks, 18. 

A. SHAHBAzi, 3, 16—19, 20, 23—26, 169. 
diagnosis, 20. 
holotype, 20. 
horizon, 21. 
measurements, 14. 
referred specimens, 20. 
remarks, 21. 
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A. ainapius, 14, 20. 

A. SINDIENSIS, 3, 16, 23. 
diagnosis, 23. 
holotype, 23. 
horizon, 23. 
measurements, 14. 
remarks, 23. 

AstPHicyoNiN.®, 13. 

diagnosis, 13. 

measurements of Indian species, 14. 
Amphimachairodus, 194. 

Amphinasua, 54. 

Amyxodon, 81, 83, see Enhydriodon. 
annectans, Aeluropsis, 5, 155, 156, 165. 
anlelopinum, Hipparion, 86. 
antonii, Canis, 30, 32. 
aonychoidea, Lutra, 81, 84, 85, 91, 92. 

Aonyx, 15—Tl, 83—85, 87, 91—93, 95, 96. 

A. capensis, 87, 92, 95. 
aphanistus, Machairodus, 174, 181, 194. 
Abctamphicyon, 24. 
diagnosis, 24. 
genotype, 24. 

A. LYDEKKEBI, 4, 24, 
diagnosis, 24. 
holotype, 24. 
horizon, 25. 
locality, 25. 
measurements, 14. 
referred specimens, 25. 
remarks, 25. 

Arctogale, 104. 

Abctoidea, 13. 

diagnosis, 13. 

arctoides, Indarctos, 42—44, 46. 

Arclotherium, 37, 40, 48. 
arvernensis, Felis, 203. 
arvernensis, Helarctos, 49, 50. 
atticus, Indarctos, 42. 
aurelianensis, Amphicyon, 18—20, 24. 

B 

baconi, Ailureidoprus, 47, 48. 
baherii, Viverra, 5, 98, 105, 107, 108. 
bathygnathns, Sivaonyx, 4, 60, 74, 84—87, 88, 94—96, 
119. 

Bdeogale, 104. 
bengalensis, Canis, 34. 
bengalensis, Felis, 196. 
bockhi, Helarctos, 49. 

bosei, Hymnictis, 5, 110, 111, 118, 120— 122. 
boulei, Epimachairodus, 194. 
brachygnathus, Sivafelis, 6, 199, 201, 202. 
breviroatris, Crocuta, 136, 137. 

bugtiensis, Cephalogale, 29, 80, see Metarctos (?) bugtiensis- 
bugtienaia, Hyainailouros, 5, 167, 168, 169—171. 
Buncelurus, 70, 154. 

C 

mmpanii, Enhydriodon, 82, 83, 86, 87, 93. 

Cauid.®, 13. 

diagnosis, 13. 

Canine:, 4, 9, 30. 
diagnosis, 30. 
remarks, 30. 

Canis, 30. 

diagnosis, 30. 


C. antonii, 30, 32. 

C. bengalensis, 34. 

C. CAUTLEYI, 4, 30, 31. 
diagnosis, 31. 
horizon, 31. 
leototype, 31. 
locality, 31. 
paratype, 31. 
referred specimens, 31. 
remarks, 31. 

C. chihliensis, 30, 32. 

C. curvipalatus, see Sivacyon curvipalcUua. 

C. eiruscus, 32. 

C. falconeri, 32. 

C. littoralis, 34. 

C. lupus, 32. 

C. majori, 32. 

C. olivanus, 32. 

C. pallipes, 31, 32. 

C. parvidens, 35. 

C. uroalictus, 35. 

C. virginianus, 35. 

C. vulpes, 33. 

capensis, Aonyx, 87, 92, 95. 

carnifex, Crocuta, 5, 8, 109—111, 141, 146—149, 151— 
153. 

carnifex, Dissopsalis, 6, 11. 

catocopis, Heterojdis, 7. 

catua, Felis, 196. 

cautleyi, Canis, 4, 30, 31. 

cautleyi, Drepanodon (Telosmilus), 175. 

Cephalogale, 21, 29, 36, 37. 

C. bugtiensis, 29, 80, see Metarctos (?) bugtiensis. 

C. shahbazi, 20, 21, see Amphicyon ahahbazi. 

Cercoleptes, 53. 

chceretis, Lycyaena, 125—130. 

chaua, Felis, 197. 

chihliensis, Canis, 30, 32. 

chinjiensis, Lycycena, 5, 8, 111, 125,133. 

chinjiensis, Sivcelurus, 6, 172, 193, 203. 

chinjiensis, Vishnucyon, 4, 26. 

chinjiensis, Vishnuonyx, 4, 91, 93, 94. 

chinjiensis, Viverra, 5, 97, 99. 

civeita, Civettictis, 98, 104, 105, 107. 

Civettictia civetta, 98, 104, 105, 107. 
civettina, Viverra, megaspila, sub. sp. 100. 
colvini, Crocuta, 5, 110, 135, 136, 138, 139, 148. 

Conohyua, 8. 

cooperi, Amphicyon, 3, 20, 21, 23. 
copei, Sivasmilus, 5, 173, 186, 188, 193, 205. 
crenatidens, Epimachairodus, 174, 181, 187, 195. 
Cbeodonta, 10. 
diagnosis, 10. 

criatata, Panthera, 6, 179, 198. 

Crocotta, 134, see Crocuta. 

Cbocuta, 7, 9, 109—111, 123, 130, 133, 134, 143, 146, 
149, 153. 
diagnosis, 134. 
measurements, 110, 111. 

C. breviroatris, 136, 137. 

C. CABNIEEX, 5, 8, 109—111, 141, 146—149, 161- 
153. 

dentition— 

lower milk, 145. 
lower permanent, 144. 
upper milk, 144. 
upper permanent, 142. 
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description, 142. 
diagnosis, 141. 
holotype, 142. 
horizon, 142. 
locality, 142. 
measurements, 110, 111. 
referred specimens, 142, 
remarks, 145. 

C. coLViNi, 5, 110, 135, 136, 138, 139, 148. 
diagnosis, 139. 
holotype, 139. 
horizon, 139. 
locality, 139. 
measurements, 110. 
referred specimens, 140. 
remarks, 140. 

€. crocvia, 109, 126, 137—140, 143, 146, 151, 163. 

C. eximia, 8, 9, 109, 133, 143—145, 149—153. 

C. FELINA, 5, 110, 135, 136,137, 140. 
diagnosis, 137. 
holotype, 138. 
horizon, 138. 
locality, 138. 
measurements, 110. 
referred specimens, 138. 
remarks, 138. 

C. GIGANTEA, 8, 109, 143—145, 146, 147—149, 151— 
153. 

C. GIGANTEA, Var. LATEO, 5, 110, 111, 143— 145, 

146, 153. 

description, 147. 
diagnosis, 146. 
holotype, 146. 
horizon, 147. 
locality, 147. 
mandible, 147. 
measurements, 110, 111. 
referred specimens, 146. 
remarks, 149. 

C. honanensis, 137, 139, 141. 

C. MOEDAx, 5, 8, 109, 110, 111, 130,150. 
dentition— 

lower milk, 152. 
lower permanent, 151. 
upper, 150. 
description, 150. 
diagnosis, 150. 
holotype, 150. 
horizon, 150. 
locality, 150. 
mandible, 151. 
measurements, 110, 111. 
referred specimens, 150. 
remarks, 152. 

C. perrieri, 145. 

C. robusta, 136. 

C. salonicw, 136, 137, 139. 

C. sinensis, 137, 138, 141. 

C. srvALENSis, Falc. et Caut., 5, 110, 111, 123, 134, 
135, 138—140. 
diagnosis, 135. 
holotype, 135. 
horizon, 135. 
locality, 135. 
measurements, 110, 111. 


nomenclature, 135. 
referred specimens, 135. 
remarks, 135. 

C. sp. nov. 153. 

C. spelaea, 136, 138, 140. 

C. topariensis, 139. 

C. ultima, 137, 138, 141. 

C. variahilis, 8, 109, 145, 149—151, 153. 

crocuta, Crocuta, 109, 126, 137, 138, 139, 140, 143, 146, 
151, 153. 

Crossarctus, 104. 

Cryptoproda. 154, 155, 161, 168. 
curvipalatus, Canis, 30, 33. 
curmpalatus, Sivacyon, 30, 33. 
cuUridens, Machairodus, 174. 

Cynaelurus, see Acinonyx, 

Cynodontince, 36. 

Cynogale, 104. 

Cyan, 13, 28, 30. 

Cyonasua, 54. 

D 

Daphcenodon, 15. 

Daphcenus, 14, 15. 

Dinictis, 164. 

Dinocyon, 25, 36, 37, 41. 

D. gidleyi, 22. 

Dinotherium, 16, 

Dissopsalis, 6, 9,11, 155. 

diagnosis, 11. 
genotype, 11. 
species, 11. 

D. CAENFEX, 6, 11, 
diagnosis, 11. 
holotype, 12. 
horizon, 12. 
locality, 12. 
referred specimens, 12, 
remarks, 12. 

D. 12. 

diagnosis, 12. 
holotype, 12. 
horizon, 12. 
locality, 12. 
referred specimens, 12. 
remarks, 12. 

dolichognathus, Sinictis, 61, 62. 

Drepanodon. 

D. cautleyi, 175. 

D. sivalensis, 175, 178, see Megantereon (?) jdkcmri, 
dubia, Lycycma, 125, 128. 

durandi, Vishnuictis, 5, 97, 98, 101, 106, 106. 
durandi, Viverra, 5, 97, 98, 101, 105, 106. 

E 

Elmensius, 209. 

Edwardsi, Aelurictis, 161. 

Enhydra, see Laiax. 

Enhydeiodon, 10, 75, 76, 81, 89, 91—93, 96. 
diagnosis, 81. 
genotype, 82. 
remarks, 82. 
species, 82. 

E. africanus, 82. 

E. campanii, 82, 83, 86, 87, 93. 

E. FALCONEEi, 4, 10, 60. 82, 84, 85, 91, 84, 85, 91, 93. 
comparisons, 86. 
description, 86. 
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diagnosis, 85. 
history, 86. 
holotype, 86. 
horizon, 86. 
locality, 85. 

measurements, 60, 86, 88. 

E. Jerox, 83, set Enhydriodtm sivalensia, 

£. (?) latipes, 82, 83, 93. 

E. srvALENSis, 4, 76, 76, 81—83, 85—87, 91, 95. 
diagnosis, 83. 
horizon, 84. 
lectotype, 83. 
locality, 84. 
measurements, 86. 
referred specimens, 83. 
remarks, 84. 

Eomellivoba, 65, 66, 67, 72. 
diagnosis, 67. 
genotype, 67. 

E. (?) NECBOPHILA, 4, 8, 60,66, 66, 67, 167. 
description, 68. 
diagnosis, 67.' 
holotype, 67. 
horizon, 68. 
locality, 68. 
measurements, 60. 
referred specimens, 67. 
remarks, 70. 

E. (?) TENEBBARXJM, 4, 60, 71. 
diagnosis, 71. 
holotype, 71. 
horizon, 71. 
locality, 71. 
measurefuents, 60. 
remarks, 71. 

E. wimani, 66, 67, 70—72. 

EjnmaeJiairodus, 5, 9, 174, 177, 187, 191, 193, 194, 196. 
diagnosis, 194. 
genotype, 194. 
species, 194. 

E. houlei, 194. 

E. erenatidena, 174, 181, 187, 196. 

E. hungaticus, 194. 

E. latidens, 194,196. 

E. (?) sp. indet., 194. 

E. sp. Kretzoi, 194. 

E. taradienaia, 8, 187, 188, 192, 194, 196. 

elruaeua, Cania, 32. 

elruacus, Helarctoa, 49. 

etruacua, Urava, 174. 

Euplerea, 104. 

eximia, Crocuta, 8, 9, 109, fl33, 143—146, 149—163.' 


F 

falconeri, Cania, 32. 

fdlconeri, Enhydriodon, 4, 10, 60, 82, 84, 85, 91, 93. 
falconeri, Megantereon, 6, 175, 178—183, 186, 186, 

195. 

Fblid^, 6, 8, 9,153. 
diagnosis, 163. 

measurements, 166, 166, 172. 173. 
fdina, Crocuta, 6, 110, 135, 136,137, 140. 

EmsSM, 6, 172, 173, 196. 
diagnosis, 196. 
measurements, 172, 173. 


Feus, 6, 60, 170, 195, 196. 
diagnosis, 196. 
genotype, 196. 

F. aphaniata, 194, see Machairodua aphaniatua. 

F. arvernenaia, 203. 

F. bengalenaia, 196. 

F. brachygnatha, aee Sivafelia, brachygnathua. 

F. caiua, 196. 

Feus ohaus, 197. 

F. criaTata, 198, aee Panthera criatata. 

F. grandicriatala, 198. 

F. iaabellina, 197. 

F. jubatua, aee Acinonyx jubatua. 

F. leo, aee Panthera leo. 

F. megantereon, 174, aee Megantereon megantereon. 

F. nehdoaa, aee Neofdia nebuloaa. 

F. ogygia, aee Paramachwrodua ogygia. 

F. onca, aee Panthera onca. 

F. palcBOtigria, 198. 

F. palmidena, 180, 181, aee Sanaanoamilua palmidena. 

F. pardua, aee Panthera pardua. 

F. quadridentata, 180. 

F. BUBIQINOSA, 197. 

F. sp. aff. lynx, Lydekker, 197. 

F. sp. aff. pardua, Lydekker, 176, aee Megantereon fal¬ 
coneri. 

F. sp. afi. pardua, Lydekker, 195, see Machairodua sp. 

F. sp. afi. pardua, Lydekker, 200, see Sivafdia potena. 
Felis sp. indet., Lydekker, 6. 

Felis sp. indet., Lydekker, 6. 

F. SUBHIMALAYANA, 6, 196. 
diagnosis, 196. 
holotype, 196. 
horizon, 197. 
locality, 196. 
referred specimens, 196. 
remarks, 197. 

F. tigria, aee Panthera tigria. 

F. undo, see Uncia uncia. 
ferox, Enhydriodon, 83. 
frendena, Amphicyon, 22, 25, 33. 
fwrtiuua, Lutrine gen. indet., 4, 60, 74, 76. 
fuacua, Herpeatea, 6,108. 

6 

Galeotherium, 112. 

Oalidictia, 104. 

gaudryi, Ictitherium, 113, 117, 119. 
geiamarianua, Nothocyon, 36. 

Oenetia, 104. 
gidleyi, Dinocyon, 22. 
giganteua, Amphicyon, 17—20, 22, 24. 
gigantea, Crocuta, 8, 109, 143—146, 146, 147—149, 161 
—163. 

Oiraffokeryx, 8. 

grceca, Hycenictia, 122—124, 133. 
grandicriatala, Panthera, 198. 
gregori, Agrioiherium, 38, 39. 
griaeua, Herpeatea, 5, 108. 

Ouh, 60, 61, 63, 66, 70, 71. 

G. luacua, 70, 72. 

H 

Harpagodon, 167, see HyainaHouroa. 

H. maximua, 167. 

haanoti, Lutrine gen. indet., 4, 60, 74. 

Helaboios, 49. 
diagnosis, 49. 
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genotype, 49. 
species, 49. 

H. arvemensis, 49, 50. 

,, ,, var. ruscinensis, 49, 50. 

H. bdckhi, 49. 

B. etruscus, 49. 

H. malayanus, 49, 50. 

H. NAMADICVS, 4, 49. 
diagnosis, 49. 
holotype, 49. 
horizon, 50. 
locality, 50. 
remarks, 50. 
helbingi, Aelurictis, 161. 

Hdladotherium, 7. 

Helogale, 104. 

Hemicyon, 25, .16, 37, 41, 58. 

HjcMioYONlNa:, 9, 37, 47. 
diagnosis, 37. 
remarks, 37. 

Hbepestes, 103—105, 108, 161. 

H. Ptrsous, 5, 108. 

H. OBiSEtrs, 5, 108. 

Hebpestin.^, 103. 
hessica, Lutra, 87, 88. 

Aessicus, Sivaonyx, 87, 88. 

Heierofelis, catocopis, 7. 
himalayenais, Sivanasua, 4, 53, 58, S9. 

Hipparion, 3, 7. 

H. antelopinum, 86. 

H. pwnjabienae, 86. 

hipparionum, Ictitherium, 113—115, 117—121, 151. 
Hippohyua, 2. 

honaneasis, Crocuta, 137, 139, 141. 
hungaricua, Epimachairodua, 194. 
hungaricua, Paramachaerodua, 186, 187, 189. 

Hyaana, 109, 116, 118, 126, 133, 143, 149, 170. 

H. brewiroatria, aee Crocuta breviaroalria. 

H. carnefex, aee Crocuta camifex. 

H. chceretia, aee Lycycma chcereiia. 

H. colvini, aee Crocuta colvini. 

H. crocuta, aee Crocuta crocuta. 

H. eximia, aee Crocuta, eximia. 

H. felina, aee Crocuta felina. 

H. gigantea, aee Crocuta gigantea. 

H. honanenaia, aee Crocuta honanenaia. 

H. hyaena, 109, 123, 124, 128, 130, 133, 143—145, 148, 
150, 151, 153. 

H. macroatoma, aee Lycyaena macroatoma. 

H. perrieri, aee Crocuta perrieri. 

H. robaiata, aee Crocuta robuata. 

H. aalonicca, aee Crocuta aalonicva. 

H. ainenaia, aee Crocuta ainenaia. 

H. aivalenaia, Falc. et Caut., aee Crocuta aivalenaia. 

H. aivalenaia, Bose, 119—121, 123, aee Hyaenictis 

boaei. 

H. spelaea, see Crocuta apelaea. 

H. atriata, aee Hyaena hyaena. 

H. toparienaia, aee Crocuta topanenaia. 

H. ultima, aee Crocuta ultima. 

H. variabilia, aee Crocuta variabilia. 
hyaena. Hyaena, 109, 123, 124, 128, 130, 133, 143—145, 
148, 150, 151, 153. 

HTAEK.XLUBraAE, 5, 166. 
diagnosis, 166. 
remarks, 166. 
sub-family type, 166. 


Hyaenaelurua, see Hyainailouros. 

Hyaenarctoa, 38, aee Agriotherium. 

Hyjsniotis, 10, 109, 128, 148. 
diagnosis, 122. 
genotype, 122. 
species, 122. 

H. BOSEi, 5, 110, 111, 118, 120—182. 
description, 123. 
diagnosis, 122. 
holotype, 123. 
horizon, 123. 
locality, 123. 
mandible, 124. 
measurements, 110, 111. 
nomenclature, 123. 
referred specimens, 123. 
remarks, 124. 
skull, 123. 

H. graeca, 122—124, 133. 

Hyaekid^, 5, 8, 9, 109, 161, 166, 167. 
diagnosis, 109. 
measurements, 110, 111, 128. 
phylogeny, 112, PI. x. 
remarks, 109. 

Hy-SNodontid^, 6,11. 

diagnosis, 11. 

hyaenoidea, Ictitherium, 113, 115—122. 

HYAINAILOtTEOS, 9, 166, 167, 
diagnosis, 167. 
genotype, 167. 
measurements, 171. 
remarks, 167. 
species, 167. 

H. BtroTiENSis, 5, 167, 168, 169—171. 
diagnosis, 168. 
holotype, 168. 
horizon, 169. 
locality, 169. 
measurements, 171. 
referred specimens, 169. 
remarks, 169. 

H. LAHiBn, 5, 167, 169. 
description, 170. 
diagnosis, 169. 
holotype, 170. 
horizon, 170. 
locality, 170. 
measurements, 171. 
remarks, 171. 

H. maximus, 167. 

H. auheri, 166—171. 


I 

Icticyon, 13, 28, 30. 

loTiTHEEHrM, 7, 9, 103, 109—111, 112, 124, 126, 132 
—134, 151. 
diagnosis, 112. 
genotype, 112. 
remarks, 113. 
species, 113. 

/. gaudryi, 113, 117, 119. 

I. hipparionum, 113—116, 117—121, 151. 

I. hyaenoidea, 113, 116—122. 

L nmicuH, 6, 113, 110, 111, 119, 120. 
description, 120. 
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diagnosis, V^. 
holobype, 120. 
horizon, 120. 
locality, 120. 
me&surementSr 110, 111. 
referred specimens, 120. 
remarks, 121. 

I. orhignyi, 113, 117, 123. 

I, proava, see Lycyeena proam. 

I. robustum, 112—114, 117—119, 123, 130. 

/. sarmaticum, 113. 

I. sinense, 113, 117. 

I. SIVALEN3B, 5, 110, 111, 113, 114, 120—122, 132. 
dentition, upper, 116. 
dentition, lower, 11.5. 
description, 115. 
diagnosis, 114. 
horizon, 115. 
lectotype, 114. 
locality, 115. 
measurements, 1)0, 111. 
referred specimens, 114. 
remarks, 117. 

/. taurieum, 113. 

I, viverrinum, 112. 

I. wongii, 113—119, 121. 
letonyx, 70. 

ISDABCTOs, 7, 9, 37—41, 42, 47, 48. 
diagnosis, 42. 
genotype, 42. 
remarks, 42. 
species, 42. 

I. arcloides, 42, 43, 44, 46. 

7. aUicus, 42. 

7. lagrdii, 41—43, 44, 46. 

7. maraghanris, 42. 

7. oregonensis, 40, 42, 43. 

7. ponticvs, 42. 

I. PtTNJABiBeisis, 4, 38, 40—44, 45. 
diagnosis, 45. 
holotype. 4.5 
horizon, 45. 
locality, 45. 
referred specimens, 45. 
remarks, 45. 

I. SALMONTANUS, 4, 41, 42, 43, 45, 46. 
diagnosis, 43. 
holotype, 43. 
horizon, 43. 
locality, 43. 
mandible, 44. 
measurements, 44. 
referred specimens, 43. 
remarks, 43. 

7. sinensis, 42, 43. 

Indeterminate genus, sp., indet., 4, 60, 79. 
Indeterminate genus, sp., ind^., 4, 60, 80. 
Indeterminate genus, sp., indet., 164. 
indicum, Ictitherium, 5, 110, 111, 113, 119, 120. 
indicus, Pammachaerodus, 5, 186, 188, 180, 192. 
insigne, Agriotberiiim, 38, 39. 
intermedia, Lwtra, 73. 
intrrpidus, Pseudcdurus, 7. 
isahelUna, felis (Lynx), 197. 


jdgeri, Sinielis, 61. 


jubatus, Acinonyx, 201, 203, 
julieni, Stenogale, 154, 161. 

K 

hvmvliensis, Viverra, 4, lOOi 
kuMmanni, Ovis, 7. 

L 

lacola, Potamofherium, 76. 
lagrelii, Indardos, 41—44, 46. 

Idhirii, Hyainailouros, 5, 167,169. 

Lalax, 78, 79, 84. 
laticeps, Vishnufdis, 6, 172, 206. 
latidens, Epimachairodus, 194, 195. 
latidens, Nothocyon, 35. 
latipes, Enhydriodon, 82, 83, 93. 

latro, Crocnta gigantea, var., 5, 110, 111, 143—145, 146, 
153. 

lemanensis, Amphicyon, 15. 
lemanensis, Proailurtis, 154, 161. 
lemur, Nothocyon. 35. 
leo, Panfhera, 197, 199. 

Leptarclns, 54, 55. 

Lepthycena, 109, 112, see Iditherium. 

L. sivalensis, 113, 117, 132, see TetiOurium nwiente. 
Leptoplesictis, 154. 

Listriodon pentapotamice, 16. 
littoralis. Cams, 34. 
lorteti, Pofamolherium, 80. 
lunensis, Lyeycsna, 125, 127, 128. 
lupinus. Pseudamphicyon, 28. 
lupus, Canis, 32. 
luscus, (li.do, 70, 72. 

Ltttra, 72, 75, 82, 91, 93, 96. 
diagnosis, 72. 
genotvpe, 7.3. 

L. aonychoides, 81, 84, 86, 91, 92. 

L. bathgnatha, 88, see Sivaonyx batkygnathus. 

L. campanii, see Enhydriodon campanii, 

L. capensis, see Aonyx capensis. 

L. hessiea, see Sivaonyx hessieus. 

L. intermedia, 73. 

L. Ultra, 73, 74. 

L. nair, 73, 74. 

L. PALAEINDIOA, 4, 73. 77. 
diagnosis, 73. 
holotype, 73. 
horizon, 73. 
locality, 73. 
referred specimen, 73. 
remarks, 73. 

L. reevi, 87. 

L. sivalensis, see Enhydriodon sivaJesuie. 

L. sumatrana, 73, 74. 

L. vulgaris, 92. 

Ivlra, Lutra, 73, 74. 

Lutbinae, 4, 8, 9, 60, 72. 
diagnosis, 72. 

LtmuNB, genus, indet., Hasnoti, 4, 00,74. 
comparisons, 75. 
description, 75. 
diagnosis, 74. 
holotype, 75. 
horizon. 75. 
locality, 75. 
measurements, 60. 




INDEX 


227 


Lutbike, genus iodet., FuRTivns, ♦, 74, 76. 

comparisons, 77. 
description, 76. 
diagnosis, 76. 
hnlotype, 76. 
horizon, 76. 
locality, 76. 
measurements, 60. 

Lycaon, 30. 
lycaoninae, 28—30. 
lycopotamica, Potamotherium, 75. 

Lyoyabna, 7, 9, 109, 113, 125, 127, 128, 132, 150. 
diagnosis, 125. 
genotype, 125. 
measurements, 128, 129. 
species, 125. 

L. chaerelia, 125—130. 

L. CHINJIENSIS, 5, 8, 111, 125,133. 
description, 134. 
diagnosis, 133. 
holotype, 134. 
horizon, 134. 
locality, 134. 
measurements. 111. 
remarks, 134. 

L. dubia, 125, 128. 

L, lunenais, 125, 127, 128. 

L. MACBOSTOMA, 5, 8, 110, 111, 118, 119, 123, 125, 
130—134, 151. 
description, 126. 
diagnosis, 125. 
holotype, 126. 
horizon, 126. 
locality, 126. 

meaisurements, 110, 111, 128. 
referred specimens, 126. 
remarks, 127. 

Lk MACBOSTOMA, Var. VIYAYAEI, 5, 110, 111, 129. 
description, 130. 
diagnosis, 129. 
horizon, 130. 
locality, 130. 
measurements, 110, 111. 
referred specimens, 129, 
syntypes, 129. 

L. parva, 12-5, 129. 

L. PBOAVA, 5, 8, no. 111, 127,130, 134. 
description, 131. 
diagnosis, 130. 
holotype, 131. 
horizon, 131. 
locality, 131. 
measurements, 110, 111. 
referred specimen, 131. 
remarks, 132. 
lydekkeri, Amphicyon, 24. 
lydekkeri, Arctamphicyon, 24. 
lydekkeri, Sinicii s, 4, 61, 62. 
lydekkeri, Sivapanthera, 202, 203. 
lydekkerion, 38, 40, 41, 42, see Agriotherium. 


M 

macedoniae, Paraboa, 7. 
Maoe.S!bodontin.s, 9,171. 
diagnosis, 171. 
measurements, 172, 173. 


Machaerodua, see Machairodua. 

Maohaibodus, 5, 9, 174, 187, 193, 194, 195. 
diagnosis, 194. 
genotype, 194. 
remarks, 194. 

M. aphaniatua, 174, 181, 194. 

M. crenatidena, see Epimachairodua crenatidena. 

M. culiridena, 174, sec Megantereon megantereon. 

M. hungaricua, see Paramachaarodua kungaricna. 

M. latidena, see Epimachairodua latidena. 

M. leoninua, 191. 

M. maximiliani, see Paramachraeodua maximiliani. 

M. ogygia, see Paramachcerodua ogygia. 

M. orientalia, .see Paramachaerodua orientalia. 

M. palaeindicua, see Megantereon (.?) palaeindicua, 

M. palanderi, 195. 

M. palmidena, 180, see Sanaanoamilua palmideiia. 

M. achloaseri, see Paramachaerodua acMoaaeri. 

M. aivalenaia, 175, see Megantereon (t) falconeri. 

M. aivalen,na Matthew, 191, see Propontoarmlua aivalenaia. 
M. tingii, 195. 

macroatoma, Lycyaena, 5, 8, 110, 111, 118, 119, 123, 125, 
130—134, 151. 

major, Amphicyon, 14, 15, 17—22, 24. 
majori, Cania, 32. 
malaccenaia, Viverricula, 104, 105. 
ntalayanua, Helarctoa, 49, 50. 
maraghanua, Indarctoa, 42. 

Marlea, 60, 61, 83. 

Martinae, 154. 

Maatodon aivalenaia, 2. 
maximiliani, Paramachcerodua, 186. 
maximua, Harpagodon, 167. 
mediua, .Amphicyon, 14, 15, 22. 
medius, Pliocyon, 14, 15, 22. 

Megalicita, 70, 82. 

Maoantebeon, 173, 180, 185, 187, 195, 196. 
diagnosis, 173. 
genotype, 173. 

measurements, 172, 173, 177. 

M. cultridena, 174, see Megantereon megantereon, 

M. (?) palconebi, 5, 175, 178—183, 186, 186, 195. 
diagnosis, 175. 
horizon, 176. 
lectotype, 175. 
locality, 176 

measurements, 172, 173, 177. 
referred specimens, 176. 
remarks, 176. 

M. megantereon, 174—178, 180, 181, 183. 

M. (?) PAL.*iNiDious, 6, 173, 176, 178, 181—183, 195, 
199. 

diagnosis, 178. 
holotype, 178. 
horizon, 178. 
locality, 178. 
measurements, 173. 
referied specimens, 178. 
remarks, 178. 

M. (?) praeoox, 5,179, 181, 183, 185, 186. 
description, 179. 
diagnosis, 179. 
holotype, 179. 
horizon, 179. 
measurements, 172. 
remarks, 180. 

megantereon, Megantereon, 174—178, 180, 181, 183. 
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megaspila, Viverra, 98,99,100,104, 105. 

Melas, 83. 

M. ap. Lydekker, 156, see Mellivorodon palaeindicus. 

Melinae, 60, 61. 

Mbllivoba, 61, 63, 65, 66, 70. 
diagnosis, 63. 
genotype, 63. 

M, punjabicnsis, 65, see Promellivora punjabiens\s. 

M. sivALENSis, 4, 63, 65, 66. 
diagnosis, 63. 
holotype, 64. 
horizon, 64. 
locality, 64. 
referred specimens, 64. 
remarks, 64. 

Mellivobin^, 8, 9, 60, 63. 
diagnosis, 63. 

Mellivobodon, 9, 71, 155,156, 160, 164. 
diagnosis, 156. 
genotype, 156. 

M. PAL^iNDicus, 5, 71, 155, 156, 158—162. 
diagnosis, 156., 
holotype, 156. 
horizon, 156. 
locality, 1.''6. 
measurements; 155, 156. 
remarks, 156. 

Melubsu.s, 50. 

M. THEOBALDI, 4, 51. 
diagnosis, 51. 
holotype, 51. 
horizon, 51. 
locality, 51. 
measurements, 51. 
remarks, 51. 

M. UBSiNus, 51, 52. 

Melailurus, 189,190, 204—206. 

MeTABCTOS (?) BUOTIEBSIS, 4, 29, 80. 

M. diaphoms, 29. 

mordax, Crocuta, 5, 8, 109—111, 130,150. 

Mustela, 60, 61. 

M. incerta, 109, see Thalassietis incerta. 

M. jdgeri, 61. 

M. lutra, see Lutra lutra. 

M. pentelici, 61, 62. 

M. sp. Lydekker, 61, 62, see Sinictis lydekheri. 

MusTELiD.a;, 4, 59, 78, 154. 

diagnosis, 59. 

measurements of Indian species of, 60. 
remarks, 60. 

Musteline, 60, 61. 
diagnosis, 61. 
remarks, 61. 

N 

nair, Lutra, 73, 74. 

namadicus, flelarctos, 4, 49. 

narica, Nasua, 54. 

Nasua, 53—59. 

N. narica, 54. 

N. rufa, 54, 58. 

natans, Sivaliclis, 4, 60, 77, 79, 81. 

nebulosa, Neofelis, 206, 208, 209. 

neeator, Smilodon, 176. 

necrophUa, EomeUivora, 4, 8, 60, 65, 66. 67. 167. 

Neofelis nebulosa, 305,208,209. 

ntogceus, Smilodon, 176,: 


nevadensis, Taxidea, 7. 

nocturna, Vinayakia, 5, 155—157, 158, 162—164, 168. 
NotJwcyon, 28,30, 33—35. 

N. curvipalatas, 33, see Sivacyon curvipalatus. 

N. geismarianus, 35. 

N. latidens, 35. 

N. lemur, 3.5. 

0 

ogygia, Pararmchaerodus, 186, 188. 
olivanus, Canis, 32. 
onca, Panthera, 197, 199. 
oppoliensis, Potamotherium, 80. 
orbignyi, Ictitherium, 113, 117, 123. 
oregonensis, Indarctos, 40, 42, 43. 
orientalis, Pararmchaerodus, 186—188, 190. 

Otocyon, 30, 33—36. 

Ovis kuhlmanni, 7. 

P 

Pachynama, 54. 

Palaeochoerus (?) perimensis, 6. 

Palaeogale, 70, 154. 

palaeindicum, Agriotherium, 38, 40, 42, 44—46. 
palaeindicus, Amphicyom, 4,15, 16—19, 21, 23. 
palaeindica, Lutra, 4, 73, 77. 

palaeindicus, Megantereon, 6, 173, 175, 178, 181—183, 
195, 199. 

palaeindicus, Mellioorodon, 5, 71, 155, 156, 168—162. 
palaeindica, Sivanasua, 4, 53, 54, 56, 59. 

Palaeoprionodon, 154. 
palanderi, Machairodus, 195. 

Palhyaena, 109, 112, 113, see Ictitherium. 

P. hipparionum 122, see Ictitherium hipparionum. 

P. indica, 113, 124, see Ictitherium indicum. 

P. proava, 130, 131, see Lycyaena proava. 

pallipes, Canis, 31, 32. 

palmidens, Sansanosmilus, 180—183, 185. 

Pantheba, 195, 197, 199, 202, 209. 
diagnosis, 197. 
remarks, 197. 

P. CBISTATA, 6, 179, 198. 
diagnosis, 198. 
holotype, 198. 
horizon, 199. 
locality, 198. 
measurements, 173. 
referred specimens, 198. 
remarks, 199. 

P. grandicristata, 198, see Panthera cristata, 

P. leo. 197, 199. 

P. onca, 197, 199. 

P. PABDus, 6, 158, 197, 199 ; 201, 204, 205. 

P. MOBis, 6, 158, 197, 198,199. 

Parabos maeedordce, 7. 

Paradaphcensus, 14. 

Paradoxurus, 100, 104. 

Parailurus, 54. 

PARAiiAOH.a:BODUs, 7, 8, 9, 173, 186, 191—193, 206. 
diagnosis, 186. 
genotype, 186. 
remarks, 186. 
species, 186. 

P. hungaricus, 186, 187, 189. 

P. iNDiovs, 5. 186, 188, 189 , 192. 
diagnosis, 189. 
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holotype, 189. 
horizon, 189. 
locality, 189. 
measurements, 172. 
referred specimens, 189. 
remarks, 189. 

P. maximiliani, 186. 

P. ogygia, 186, 188. 

P. orientalis, 186—188, 190. 

P. FiLQBiMi, 5, 186, 187,188, 189, 190, 192. 
diagnosis, 188. 
holotype, 188. 
horizon, 188. 
locality, 188. 
measurements, 173. 
remarks, 188. 

P. schlosseri, 186—189, 192. 

P. sivalensis, 181, see Propontoamilus sivaleneia. 

Paraonyx, 87. 

Pararctotherium, 40. 

pardus, ParUhtra, 6, 168, 197, 199, 201, 204, 205. 

parva, Lycycsna, 125,i 129. 

parvidens. Cants, 35. 

pentapotamicE, lAsiriodon, 16. 

pentelici, Sinictis, 61, 62. 

perimensis, Palceochcerus (7), 6. 

perrieri, Crocuta, 145. 

Phlaocyon, 52, 54, 56. 

pdgrimi, Paranmxhaerodus, 5, 186, 187, 188, 189, 190, 
192. 

pithecophilus, Amphicyon, 4, 15,16, 20, 23—25. 
pleistocaenicus, Sivqfelis, 199, 201—203. 

Plesiclis, 154. 

Plesiogulo, 72. 

Pliocyon, 14, 15, 22, 29. 

P. medius, 14, 15, 22. 

Poiana, 104. 
porUicua, Indarctos, 42. 

Poniosmilns, 186. 

P. indiaus, 189, see Paramaeharodus indicus. 
Potamotherium, 76—78, 81—83, 87, 91—93, 96, 96. 

P. (?) hasnoti, 74. 

P. lacota, 76. 

P. lorteti, 80. 

P. lycopotamica, 75. 

P. oppoUensis, 80. 

P. roinistum, 76. 

P. valetoni, 75, 77, 78, 96, 96. 

potens, Sivafelis, 6, 195, 199, 200, 202, 203. 

Polos, 63. 

praecox, Megantereon, 6, 179, 181, 183, 185, 186. 
Pbionodon, 104. 

(?) sp. Lydekker, 108. 

Bboailbin.s:, 9,1S3. 
diagnosis, 153. 
measurements, 155, 166. 
remarks, 164. 

Proailurus, 164,166,167,161—168. 

P. julieni, 154, 161, see Stenogale julieni. 

P. Umanensis, 164, 161. 

proava, Lycycsna, 5, 8, 110, 111, 127,130, 134. 

Procyon, 64. 

PBOOTtoNina:, 9, 47, 52. 
diagnosis, 52, 

Progenetta proava, 130, see Lycycsna proava. 
Pbomellitoba, 65, 70. 
diagnosis, 66. 


genotype, 66. 
remarks, 65. 

P. FUNJAEBIENSIS, 4, 65. 
diagnosis, 65. 
holotype, 65. 
horizon, 65. 
locality, 65. 
measurements, 60. 
remarks, 65. 

Pbofontosihlus, 190, 192, 193. 
diagnosis, 190. 
genotype, 191. 

P. sivALENSis, 5, 8, 9,187, 189,191, 193. 
diagnosis, 191. 
holotype, 191. 
horizon, 191. 
locality, 191. 
measurements, 173. 
referred specimen, 191. 
remarks, 191. 

Prototocyon, 36. 

P. recki, 34, 36. 

Pseudaelurus 154, 206. 

P. ajricanus, 193. 

P. chinjiensis 204, see Sivaelurus chinjiensis. 

P. inlrepidus, 7. 

P. inlrepidus, var. sindairi, 7. 

P. sivalensis, 189, 191, see PropontosmUus sivatsfuis. 

P. (Metailurus) sp. Matthew, 189,190, see PafOtnaAaart- 
dus indicus. 

Pseudumphicyon, 29. 

P. lupinus, 28. 

Plerodon, 169, 171. 

P. bugliensis, 167, 168, see ByainaHouros bugtiensis. 

P. sp. Frilgrim, 21, 169, see Amphicyon shahbaxi. 

P. sp. Pilgrim, 169. 
punjabiense. Hipparion, 86. 
punjMensis, Indarctos, 4, 38, 40—44, 46. 
punjabiensis, Promdlivora, 4, 65. 

Pulorius, 61, 70. 

Q 

quadridentala, Felis, 180. 

R 

recki, Prololocyon, 36. 
reevi, I/ulra, 87. 

rhomboidalis, Sansanosmilus, 6, 172,183. 
robusta, Crocuta, 136. 

robustum, Ictitherium, 112—114, 117—119, 123, 130. 

ruber, Dissopsalis, 6,12. 

rub iginosa, Felis, 197. 

rufa, Nasua, 64, 68. 

ruscinensis, Helarctos, 49, 60. 

S 

saUmicae,, Crocuta, 136, 137, 139. 
salmontanus, Indarctos, 4, 41, 42, 43, 46, 46. 
sahnontanus, Vishnuietis, 6, 97, 98, 100,101, 106. 108. 
SAKSAKOSMILUS, 180. 
diagnosis, 180. 
genotype, 180. 
remarks, 180. 

8, pcdmidens, 180—183, 186. 

S. (?) SEBKATus, 6, 8, 173,181, 186. 
description, 181. 
diagnosis, 181. 
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holotype, 181. 
horizon, 181. 
locality, 181. 
measurements, 173. 
remarks, 182. 

S. (1) Bhomboidaus, 6, 172,183. 
deseription, 184. 
diagnosis, 183. 
holotype, 183. 
horizon, 184. 
locality, 183. 
measurements, 172. 
referred specimens, 183. 
remarks, 185. 

sarcofhaga, Vinayahia, 6,165—169,161.162, 168. 

aarmaticum, Ictitherium, 113. 

aehloaseri, Paramachwrodiu, 186—189, 192. 

sehneideri, Agriotherium, 38, 39. 

aerratua, Sanaanoamilua, 6, 8, 173,181, 185. 

ahahbazi, Amphieyon, 3, 16—19, 23—26, 169. 

aluMazi, Cephalogale, 20, 21, see Amphieyon Shahhaxi. 

Simocyon, 7, 28, 29. 

ainapiua, Amphieyon, 14, 20. 

aindairi, Paevd(duTua intrepidua, var., 7. 

ainditnaia, AmjMcyon, 3, 16, 88. 

ainenaia, CrociUa, 137, 138, 141. 

ainenae, Ictitherium, 113, 117. 

ainenaia, Vvlpea, 30. 

Smolis, 61. 

diagnosis, 61. 
genotype, 61. 
remarks, 61. 
species, 61. 

8. dolichognathua, 61, 62. 

8. jageri, 61. 

S. LTDEKEERI, 4, 61, 68. 
diagnosis, 62. 
holotype, 62. 
horizon, 62. 
locality, 62. 
measurements, 62. 
remarks, 62. 

8. pentelici, 61, 62. 

8ivachoerua, 3. 

SrvAOYON, 30, 32. 
diagnosis, 32. 
genotype, 33. 

S. OURVIPALATUS, 30, 33. 
diagnosis, 33. 
holotype, 33. 
horizon, 33. 
locality, 33. 
remarks, 33. 

SivAHTRUs, 165, 172, 203. 
diagnosis, 203. 
genotype, 204. 
measurements, 172 
S. OHiNjiENsis, 6,172, 193, 204. 
description, 204. 
diagnosis, 204. 
holotype, 204. 
horizon, 204. 
locality, 204. 
measurements, 172. 
remarks, 205. 

SiVAFGLIS, 199. 
diagnosis, 199. 


genotype, 199. 
measurements, 172, 173. 
species, 199. 

S. BBAOHTONATH0S, 6, 199, 201, 202. 
diagnosis, 302. 
holotype, 202. 
horizon, 202. 
locality, 202. 
measurements, 173. 
referred specimen, 302. 
remarks, 202. 

S. pleiatocaenicua, 199, 201—203. 

S. POTENS, 6, 195, 199, 200, 202, 203. 
comparisons, 201. 
description, 200. 
diagnosis, 200. 
holotype, 200. 
horizon, 200. 
locality, 200. 
measurements, 172, 173. 
referred specimens, 200. 

8ivalarctoa, 37. 

S. aivalenaia, 38. 

aivalenaia (Falc. et Caut.), Croeuta, 6, 110, 111, 123,134, 
138—140. 

aivaknaia, Enhydriodon, 4, 76, 76, 81—83, 86—87, 91, 
95. 

aivalenaia, Bose, Hyaena (hyaeniclia), 119—^122. 

aivalenae, Ictitherium, 6, 110, 111, 113, 114, 120—122, 
132. 

aivalenaia (Falc. et Caut.), Machairodua, 176. 

aivalenaia Matthew, Maehairodua, 191. 

aivalenaia, Maatodon, 2. 

aivalenaia, Mellivora, 4, 63, 66, 66. 

aivalenaia, Propontoamilua, 6, 8, 9, 187, 189,191, 193. 

aivalenaia, Vrana, 38. 

SiVALIOTIS, 77. 
genotype, 77. 

S. NATANS, 4, 60, 77, 79, 81. 
description, 78. 
diagnosis, 77. 
holotype, 78. 
horizon, 78. 
locality, 78. 
measurements, 60. 

SiVAONYS, 4, 7, 8, 76—77, 83, 86, 87, 88, 94, 96. 
diagnosis, 88. 
genotype, 88. 
species, 88. 

S. BATHTONATHOS, 4, 60, 74, 84—87, 88, 94—96, 119. 
description, 89. 
diagnosis, 88. 
holotype, 88. 
horizon, 89. 
locality, 89. 
measurements, 60. 
referred specimens, 88. 
remarks, 90. 

8. heaaicua, 87, 88. 

SlTANASUA, 9, 52. 
affinities, 63. 
diagnosis, 62. 
genotype, 63. 
species, 63. 

ij. HIMALAYENSIS, 4, 63, 68, 99. 
description, 69. 
diagnosis, 69. 
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holotype, 69. 
horizon, 69. 
locality, 69. 
remarks, 69. 

S. FAL^iNDioA, 4, 63, 64, 56, 69. 
comparisons, 67. 
description, 56. 
diagnosis, 66. 
holotype, 66. 
horizon, 66. 
locality, 66. 
measurements, 68. 
referred specimens, 66. 

S. viverroides, 9, 63, 66—68. 

Sivapanthera, 199, 202, 203. 

S. lydehkeri, 202, 203, see Simfelis brachygnathus. 
SlVASMlLUS, 192. 
diagnosis, 192. 
genotype, 193. 
measurements, 173. 

S. oopBi, 6, 173, 186, 188,193, 206. 
diagnosis, 193. 
holotype, 193. 
horizon, 193. . 
locality, 193. 
measurements, 173. 
remarks, 193. 

Smilodon, 174, 176, 187. 

S. necator, 176. 

8, neogaeus, 176. 

spdaea, Groeuta, 136, 138, 140. 

Stenogale, 164, 164. 

8. jvlieni, 164, 161. 

8teru>plesiclidce, 164. 

8tetu>plesictis, 164, 
striata, Hyaena, see Hyaena hyaena, 
svhhimalyana, Fdis, 6, 196. 
svlzeri, Hyainailouros, 160—171. 
sumatrana, Lulra, 73, 74. 

Suricaia, 104. 

T 

tangalunga, Viverra, 100, 102, 104,105. 

taracliensis, Epimachairodus, 8, 187, 188, 192, 194, 196. 

tauricum, TctUherium, 113. 

Taxidea nevadensis, 7. 

Telosmilus cautleyi, 176, 177. 

Temnocyon, 28. 

tenehrarum, Eomellivora, 4, 60, 71.. 

Tetraconodon, 8 . 

Thalassictis, 109, 112, 132. 

T. incerta, 109. 
theobaldi, Melursus, 4, 51. 
tigris, Panthera, 6, 168, 197—199. 
lingii, Machairodus, 196. 

Tomarctus, 30. 

topariensis, Groeuta, 139 
Tragocerus, 7. 

u 

ultima, Groeuta, 137, 138, 141. 

Uncia, 197. 

V. cristaia, 198, see Panthera cristata. 

U. grandicristata, 198, see Panthera eristata. 

V. nneia. 197. 

uncia, Felis, 197, see Uncia uncia. 


urostictus, Ganis, 36. 

Vrsams, 37, 42, 47, 48. 

Ubsid.^;, 9, 35, 47, 48. 
diagnrisis, 36. 
remarks, 37. 

ursinus, Melursus, 51, 62. 

Vrsitaxus, sivalensis, 63, 64. 

Vrsus, 37, 47. 

V. arvemensis, 49, see Hdarctos arvernensis. 

U. bockhi, 49, 61, see Helarclos bbekhi. 

U. etrusevs, 49, 174, see Hdarctos etruscus. 

V. labiatus, see Melursus ursinus. 

U. malayanus, 49, see Hdarctos malayanus. 

V. namadieus, 49, see Hdarctos namadieus, 

U. sivalensis, 38, see Agriotherium sivedense. 

U, theobaldi, 61, see Melursus theobaldi. 

V 

valetoni, Potamotherium, 76, 77, 78, 96, 96. 

variabilis, Groeuta, 8, 109, 146, 149—161, 163. 

vinayaki, Lycyaena macrostoma, var., 6, 110, 111, 189. 

ViNATAKiA, 9, 166,157, 164—168. 
diagnosis, 167. 
genotype, 158. 
speeies, 168. 

V. NOOTUENA, 6, 166, 166, 167,158, 162—164, 168. 

comparison, 160. 
description, 168. 
diagnosis, 158. 
holotype, 168. 
horizon, 158. 
locality, 158. 
measurements, 166, 166. 
referred specimen, 168. 

V. SABCOFHAOA, 6, 166, 167—169, 161, 168, 166. 
comparisons, 163. 
description, 162. 
diagnosis, 162. 
holotype, 162. 
horizon, 162. 
locality, 162. 
measurements, 166, 166. 

virginianus, Ganis, 36. 

VlSHNUCYON, 26, 29. 
diagnosis, 26. 
genotype, 26. 
measurements, 14. 

V. OHINJIENSIS, 4, 86. 
description, 27. 
diagnosis, 26. 
holotype, 26. 
horizon, 27. 
locality, 27. 
measurements, 14. 
referred specimens, 26. 
remarks, 27. 

VlSHMUFELIS, 172, 806. 
diagnosis, 206. 
genotype, 206. 
measurements, 172, 209. 

V. LATIOBF8, 6, 172, 206 
description. 206 
diagnosis 206. 
holotype, 206. 
hprizon, 206. 
loeality. 206. 
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measurements, 172, 209. 
remarks, 208. 

Vustnnona, 10, 97, 98, 100,101. 
diagnosis, 101. 
genotype, 101. 
remarks, 101. 
species, 101, 

V. DTJEANDI, 5, 97, 98, 101, 105,106. 
diagnosis, 106. 
holotype, 106. 
horizon, 106. 
locality, 106. 
measurements, 97. 
referred specimen, 106. 
remarks, 106. 

V. SALMONTANUS, 5, 97, 98, 100,101, 106, 108. 
dentition, 102. 
description, 101. 
diagnosis, 101. 
holotype, 101. 
horizon, 101. 
locality, 101. 
measurements, 97. 
remarks, 103. 

VMHNnoNyx, 8, 83, 85, 93. 
diagnosis, 93. 
genotype, 94. 

V. oHDTjiBNSis, 4, 91, 93, 94. 
description, 94. 
diagnosis, 94. 
holotype, 94. 
horizon, 94. 
locality, 94. 
measurements, 60. 
referred specimens, 94. 
remarks, 95. 

ViTBKEA, 97, 100, 104, 105, 107, 108. 
diagnosis, 97. 

V. BAEEBn. 5,98, 105, 107, 108. 
diagnosis, 98. 
holotype, 98. 
horizon, 98. 
locality 98. 


referred specimens, 98. 
remarks, 98. 

V. (?) OHiNJiBNsrs, 5, 97, 99. 
description, 99. 
diagnosis, 99. 
holotype, 99. 
horizon, 99. 
locality, 99. 
measurements, 97. 
remarks, 100. 

V. eivetta, see Civettietis civetta. 

V. durandi, see Vishnuictis duraruh. 

V. EABNOLIBNSIS, 5, 100. 
holotype, 100. 
locality, 100. 
remarks, 100. 

V. megaspila 98—100, 104, 105. 

V. megaspila, sub sp. civettina, 100. 

V. tangalunga, 100, 102, 104, 105. 

V. zibelha, 97, 98, 100—108. 
measurements, 97. 

Viverravidce, 161. 

Viverricula malaccensis, 104, 105. 

ViTBBBiD.a:, 5, 96, 97, 154, 161. 
diagnosis, 96. 
measurements, 97. 

ViVBBBiN.a:, 5, 96, 97. 
diagnosis, 96. 
measurements, 97. 

viverrinum, Ictitherium, 112. 

mverroidea, Sivanasua, 9, 53, 66—58. 

vulgaris, Lutra, 92. 

Vvlpes, 33, 34. 

V. sinensis, 30. 

wipes, Ganis, 33. 

W 

tcimani, EomelUvora, 66, 67, 70—72. 

tmngii, Ictitherium, 113—119, 121. 

Z 

zibetha, Viverra, 97, 98, 100—108* 
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PLATE I. 


Figs. 1, la, lb. Sivalictis natans, sp. nov. Right upper from theChinji stage of Chinji 
(G. S. I. no. D. 227) ; fig. 1, surface view ; fig. la, view, from anterior side ; fig. 
lb. diagrammatic surface view ; pr. protocone ; me. metacpne pa. paracone. 
Page 77. 

Figs. 2, 2a. Amphicyon (cf.) pithecophiltjs, sp. nov. Right lower M 3 , from the Chinji stagp 
of Chinji ( 6 . S. I. no. D. 228) ; fig. 2 , surface view ; fig. 2 a, view from inner side 
Page 17. 

Figs. 3, 3a. Amphicyon (cf.) pal^indicus, Lyd. Right lower M 3 , from the Chinji stage of 
Chinji (G. S. I. no. D. 229) ; fig. 3, surface view; fig. 3a, view from inner side. 
Page 15. 

Figs. 4, 4a. (?) Vishnucyon chinjiensis, sp. nov. Upper M® from the Chinji stage of Chinji 

(G. S. I. no. D. 230) ; fig. 4, surface view ; fig. 4a, view from the side. Page 27. 

Figs. 5, 5a, 5b, 5c. Incert^ sedis, gen. indet., sp. indet. Left upper P*, from the Chinji 
stage of Chinji (G. S. I. no. D. 128) ; fig. 5, view from outer side ; fig. 5a, view 
from inner side ; fig. 5b, surface view ; fig. 5c, diagrammatic surface view ; 
pr. protocone ; par. paracone; pst. parastyle ; met. metacone. Page 79 . 

Fig. 6 . SiVACYON CURVIPALATUS (Bose). Left mandibular ramus, view from outer side. 

From the Pinjor stage of the Siwalik Hills, between the Markanda pass and 
Pinjor (Br. Mus. no. 37149). Page 34. 

Figs. 7, 7a. Incert^ Sedis, gen. indet., sp. indet. Fragmentary left maxilla with P®, P®, 
the canine, and the broken anterior portion of the alveolus of P*, from the Dhok 
Pathan stage of Hasnob (G. S. I. no. D. 207) ; fig. 6 , view from outer side ; fig. 6 a, 
palatal view. Page 80. 

Figs. 8 , 8 a. Incert^ sedis, gen. indet., sp. indet. Left mandibular ramus with M^ and the 
alveolus of M. 2 , from the Chinji stage of Chinji (G. S. I. no. D. 240); fig. 8 , 
surface view ; fig. 8 a, view from outer side. 

Figs. 9, 9a, 9b. Amphicyon cf. pal^indicus, Lyd. Part of the left ramus of a fragmentary 
mandible showing Mg and the root of M 3 , from the Chinji stage of Chinji (G. S. I. 
no. D. 226) ; fig. 9, surface view ; fig. 9a, view from inner side ; fig. 9b, view 
from outer side. Page 16. 

Fig. 10. Amphicyon cf. shahbazi. Pilgrim. Right maxilla with P* and alveolus of M^, 

surface view from the Gaj series, Bugti stage of Kumbhi, Bugti Hills, Baluchis¬ 
tan (G. S. I. no. D. 108). Page 22 . 

Figs. 11, 11a. Incert^ sedis, gen. indet., sp. indet. Left Mj from the Dhok Pathan stage 
of Hasnot (G. S. I. no. D. 242) ; fig. 11 , surface view; fig. 11 a, view from 
inner side. 

Figs. 12, 12a, 12 b. Amphicyon cf. pal^indicus, Lyd. Part of the right ramus of the same 
mandible of which the left ramus is figured in fig. 9, showing M^ (G. S. I. no. D. 
225) ; fig. 12, surface view ; fig. 12a, view from outer side, fig. 12b, view from 
inner side. Page 16. 

All figures natural size. 
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PLATE II. 


Figs, 1, la, Amphicyon cf. pithecophilus, sp. nov. Fragmentary first left lower molar, 
from the Chinji stage of Chinji (G. S. I. no. D. 131); fig. 1, surface view ; fig. la, 
view from inner side. Page 17, 

Figs. 2, 2a, Amphicyon cf. pithecophilus, sp. nov. First left upper molar from the Chinji 
stage of Chinji (G. S. I. no. D. 155) ; fig. 2, view from outer side ; fig, 2a, surface 
view. Page 18. 

Figs. 3, 3a. Amphicyon pithecophilus, sp. nov. Second right upper molar from the Chinji 
stage of Chinji (G. S. I. no, D. 129) ; fig. 3, surface view ; fig. 3a, view from outei 
side. Page 18. 

Figs. 4, 4a. Amphicyon cf. pithecophilus, sp. nov. Second left lower molar in a frag¬ 
mentary mandibular ramus from the Chinji stage of Chinji (G. S. I. no. D. 130) 
fig. 4, surface view ; fig. 4a, view from outer side. Page 19. 

Fig, 5. Amphicyon sp. Second left lower molar from the Chinji stage of Chinji (G. S. I. 

no. D* 132) ; surface view. Page 24. 

Figs, 6 , 6a. Amphicyon shahbazi, Pilg. First right upper molar from the Gaj horizon of the 
Bugti Hills (G. S. I. no. D. 113) ; fig. 6, surface view ; fig. 6a, view from outer 
side. , Page 22. 

Fig, 7, Arctamphicyon lydekkeri, Pilg. First right upper molar from the Dhok 

Pathan stage of Padhri (G. S. I. no. D. 133), surface view. Page 25. 

Figs. 8, 8a. Arctamphicyon lydekkeri, Pilg. Second right upper molar from the Dhok 
Pathan stage of Padhri (G. S. I. no. D. 134) ; fig. 8, surface view ; fig. 8a, view 
from outer side. Page 26. 

Figs. 9, 9a, 9b. Vishnucyon chinjiensis, sp. nov. Left maxilla from the Chinji stage of 
Chinji (G. S. I. no. D. 127) ; fig. 9, surface view ; fig. 9a, view of P^ from inner 
side ; fig. 9b, view of the two molars from outer side. Page 27. 

Figs. 10, 10a, 10b. Sivanasua pal^indica, sp. nov. Last right lower premolar in embryo 
in a mandibular ramus from the Chinji stage of Chinji (G. S. I. no. D. 224) ; 

10, surface view ; fig. 10a, view from outer side ; fig. 10b, view irom inner side. 
Enlarged twice natural size. Page 57. 

Figs. 11, 11a, lib. Sivanasua pal^eindica, sp. nov. First, right lower molar in the same 

mandible as fig. 10 ; fig. 11, surface view ; fig. 11a, view from outer side ; fig. 
11b, view from inner side. Enlarged twice natural size. Page 56. 

Figs, 12, 12a, 12b. Sivanasua pal^indica, sp. nov. Second right lower molar in the same 
mandible as fig. 10 ; fig. 12, surface view ; fig. 12a, view from outer side; fig. 12b,.. 
view from inner side. Enlarged twice natural size. Page 57, 

Fig, 13. Sivanasua himalayensis, sp. nov. First right lower molar from a fragmentary 

ramus, from the Nagri stage of Haritalyangar (G. S. I. no. D. 237) ; surface view. 
Enlarged twice natural size. Page 59. 

Figs. 14, 14a, 14b. Sivaonyx bathygnathus (Lyd.). Left mandibular ramus, from the 

Dhok Pathan stage of Hasnot (G. S. I. no. D. 156) ; fig. 14, surface view ; fig. 
14a, view from inner side ; fig. 14b, view from outer side. Page 89. 

Figs. 15, 15a, 15b. Enhydriodon cf. falconeri, Pilgrim. First right lower molar from the 

neighbourhood of Hasnot (G. S. I. no. D. 161) ; fig. 15, surface view ; fig. 15a, 

view from outer side ; fig. 15b, view from inner side. Page 87. 

Figs. 16, 16a. Sivaonyx bathygnathus (Lyd). Last right upper premolar from the Dhok 
Pathan stage of Hasnot (G. S. I. no. D. 157) ; fig. 16, surface view ; fig. 16a. 
view from inner side. Page 90. 

Figs. 17, 17a. Vishnuonyx chinjiensis, sp. nov. Last right upper premolar from the Chinji 
stage of Chinji (G. S. I. no. D. 223) ; fig. 17, surface view ; fig. 17a, view 
from inner side. Page 94. 

Figs. 18 18a, 18b. Lutrine, gen. indet., hasnoti, sp. nov. Right mandibular ramus from 
the Dhok Pathan stage of Hasnot (G. S, I. no. D. 135) ; fig. 18, surface view ; 
fig. 18a, view from inner side ; fig. 18b, view from outer side. Page 75. 

Figures lO-lOh, 11-llh, 12-12b, and 13 are twice natural size ; the remaining figures are natural size. 
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PLATE III. 


Fias. 1, la. Amphicyon of. shahbazi, Pilg. First left lower molar, from the Lower Murree 
stage, miles N. of Basal, Attock district (G. S. I. no. D. 247) ; fig. 1, surface 
view ; fig. la, view from inner side. Page 21. 

Fiqs. 2, 2a, 2b. Sivafeus potens, sp. nov. Right mandibular ramus with M^, P 3 , Pg and 
the base of the canine, from the Pinjor stage of the Upper Siwalik near Moginand 
(G. S. I. no. D. 222) ; fig. 2, view from outer side ; fig. 2a, view from inner side ; 
fig. 2b, surface view. Page 200. 

Fias. 3, 3a. Eomellivoba (?) sp. Third left upper premolar, from the Chinji stage at 

Bhilomar near Chinji (G. S. I. no. D. 266a) ; fig. 3, surface view ; fig. 3a, view 

from inner side. Page 69. 

Figs. 4, 4a. Eomellivoba (?) cf. necbophila. A left lower premolar from the same 

horizon and locality as the preceding specimen (G. S. I. no. D. 266b) ; 

fig. 4, view from inner side ; fig. 4a, surface view. Page 68. 

Figs. 6 , 5a. Eomellivoba (?) necbophila, sp. nov. First left lower molar, from the same 

horizon and locality as the two preceding specimens (G. S. I. no. D. 243) ; 
fig. 5, surface view ; fig. 5a, view from inner side. Page 68 . 

Figs. 6 , 6 a. Eomellivoba (?) sp. A left lower premolar, from the same locality and 

horizon; as the three preceding specimens (G. S. I. no. D. 266b); fig. 6 , view 
from inner side ; fig. 6 a, surface view. Page 68 . 

Figs. 7, 7a. Eomellivoba (?) cf. necbophila, sp. nov. Left mandibular ramus with roots 
or alveoli of the complete dentition, from the Chinji stage south of Chinji (G. S. 1. 
no. D. 264) ; fig. 7, view from inner side ; fig. 7a, surface view. Page 69. 

Figs. 8 , 8 a. Incebtae sedis, gen. indet., sp. indet. From the Chinji stage of Chinji. 

Fig. 9. Indabctos cf. salmontanus, Pilg. Left mandibular ramus with and Mg, 

surface view. From the Dhok Pathan stage of Hasnot (G. S. I. no. D. 159). 
Page 44. 

Figs. 10, 10a. (?) Sivafelis potens, sp. nov. Left maxilla with P*, from the Upper Siwalik. 

of Jharakki, Rawalpindi district (G. S. I. no. D. 266) ; fig. 10, surface view ; 
fig. 10a, view from outer side. Page 201. 

Figs. 11, 11 a. Lutbine, gen. indet. fubtivus, sp. nov. Right mandibular ramus showing 
Ml andPj and the roots or alveoli of P 1.3 and Mg from the (G. S. I. no. D. 239) ; 
fig. 11 ; view from outer side; fig. 11a, surface view. Page 76. 

Figs. 12, 12a, 12 b. Hyainailouros lahibii, sp. nov. Right mandibular ramus with Mj and P 4 
from the Kamlial stage one mile N.W. of Phamra Khalsa, Attock district (G. S. 
I. no. D. 236); fig. 12, surface view ; fig. 12a, inner view of P 4 ; fig. 12b, 
inner view of M.. Page 170. 


AU figures natural size. 
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PLATE IV. 


Figs. 1, la. Sivaonyx bathygnathus (Lyd.). Fragmentary left mandibular ramus with 

P 4 and the roots or alveoli of P j .3 and the canine, from the Dhok Pathan stage 
of Hasnot (G. S. I. no. D. 244); fig. 1, surface view ; fig. la, view of P 4 from 
outer side. Page 89. 

Fig. 2. Vinayakia noctuena, sp. nov. Fragmentary right maxilla with P* and P^ from 

the lower part of the Dhok Pathan stage near Bahitta IJ miles S.E. of Padhri 
(G. S. I. no. D. 218), surface view. Page 159. 

Figs. 3, 3a. Felid, gen. indet., sp. indet. Left Mj from the Chinji stage of Chinji (G. S. I. 

no. D. 219) ; fig. 3, surface view ; fig. 3a, view from outer side. Page 164. 

Figs. 4, 4a. Vinayakia noctuena, sp. nov. Fragmentary right mandibular ramus with 

P 2.3 and the alveoli of P 4 and the canine, from the Nagri stage two miles N. 35° 
E. of Kadirpur, Attock district (G. S. I. no. D. 221) ; fig. 4, surface view ; 
fig. 4a, view from inner side. Page 158. 

Figs. 5, 5a, 5b, 5c. Vinayakia saecophaga, sp. nov. Fragmentary maxillae from the 
Chinji stage south of Kotalkund, Jhelum district (G, S. I. no. D. 217) ; fig. 5, surface 
view of left maxilla with P® and part of P^ ; fig. 5a, inner view of the same ; 
fig. 5b, outer view of the same ; fig. 5c, surface view of right P*. Page 162. 

Figs. 6 , 6 a. (?) Vishnuonyx chinjiensis, sp. nov. Fragmentary left mandibular ramus with 

P 4 , the talonid of Mj and the root of Mj from the Chinji stage near Chinji (G. S. 1. 
no. D. 245) ; fig. 6 , view from outer side ; fig. 6 a, surface view. Page 94. 

Figs. 7, 7a, 7b. Vishnuictis salmontanus, sp. nov. Fragmentary skull and mandible from 
the Dhok Pathan stage of Hasnot (G. S. I. no. D. 160) ; fig. 7, view from above 
fig. 7a, view from left side ; fig. 7b, surface view of P^ and M^-2 of the right side- 
Page 101. 

Figs. 8 , 8 a. Vishnuictis salmontanus, sp. nov. A portion of the left mandibular ramus 
detached from the specimen in fig. 7, with Mj and Mj (G. S. I. no. D. 160) ; 
fig. 8 , view from outer side ; fig. 8 a, surface view. Page 103. 

Figs. 9, 9a. Viveeea (?) chinjiensis, sp. nov. Two portions of the right mandibular 
ramus with the complete dentition except the hinder part of Pg, from the Chinji 
stage near Chinji (G. S. I. no. D. 214) ; fig. 9, view from inner side ; fig. 9a, 
surface view. Page 99. 

Fig. 10. Viveeea (?) chinjiensis, sp. nov. Fragments of the first left upper molar 
belonging to the same individual as the ramus in fig. 9, surface view. Page 100. 

Figs. 11, 11 a. Ictitheeium indicum, Pilg. Fragmentary left mandibular ramus with Mj and 
the alveolus of Mg, from the Dhok Pathan stage of Hasnot (G. S. I. no. D. 210); 
fig. 11, view from inner side ; fig. 11a, surface view of M^. Page 120. 

Figs. 12, 12a. Ictitheeium cf. indicum, Pilg. Fragmentaiy right mandibular ramus with 
P 4 and the roots or alveoli of Mj, P 1.3 and the canine from the Dhok Pathan stage 
of Nila (G. S. I. no. D. 211) ; fig. 12, surface view ; fig. 12a, view from inner 
side. Page 121. 

Fig. 13. Felid, gen. indet., sp. indet. Fragment of the right mandibular ramus containing 
the hinder part of Mj, view from outer side, from the Kamlial stage of Bhago- 
thoro, Sind (G. S. I. no. D. 220 ). Page 164. 


All figures natural size. 
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PLATE V. 


Pigs. 1 , la. Lycy^na (?) cf. proava (Pilg.). Right maxilla of a juvenile individual with 
mm®, mm®, the alveolus of mm^, the much damaged mm* and the almost perfect 
from the Chinji stage near Chinji (G. S. I. no. D. 212 ); fig. 1 , palatal 
view ; fig. la, view from outer side. Page 131. 

Figs. 2, 2a. Ictitherium (?) sp. From the Dhok Pathan stage of Hasnot (G. S. I. no. 

D. 213); fig. 2, view from inner side ; fig. 2a, surface view. Page 117. 

Figs. 3, 3a, 8 b. Ictitherium cf. sivalense, Lyd. Left maxilla with P® and P* from the 
Dhok Pathan stage of Hasnot (G. S. I. no. D. 123); fig. 3, palatal view ; fig. 3a, 
outer view of P®; fig. 3b, inner view of P®. Page 116. 

Figs. 4, 4a, 4b. Ictitherium cf. sivalense, Lyd. Left maxilla with P* and M^’® from the 
Dhok Pathan stage of Hasnot (G. S. I. no. D. 124); fig. 4, palatal view ; fig. 
4a, view of P* from outer side ; fig. 4b, view of P* from inner side. Page 116. 

Figs. 6 , 5a, 6 b. Viverrid, gen. indet., sp. indet. Left Mi, from the Chinji stage of Chinji. 

Figs. 6 , 6 a. LYCY.ffiNA (?) proava (Pilg.). Left mandibular ramus with P 4 , Mi and the 
alveolus of Mg from the Chinji stage of Chinji (G. S. I. no. D. 126); fig. 6 , 
surface view ; fig. 6 a, view from outer side. Page 131. 

Figs. 7, 7a, 7b. Ictitherium sivalense, Lyd. Left mandibular ramus with Mi and 
P 3,4 and the alveoli of Pi ,2 and the canine from the Dhok Pathan stage of Dhok 
Pathan (G. S. I. no. D. 125); fig. 7, surface view of tooth crowns; fig. 7a, 
outer side view ; fig. 7b, inner view of tooth crowns ; Page 116. 

Figs. 8 , 8a, 8 b. Ictitherium indicum, Pilg. Right upper P*, from the Dhok Pathan stage 

of Mithrala (G. S. I. no. D. 246) ; fig. 8 , surface view ; fig. 8 a, view from inner 

side; fig. 8 b, view from outer side. Page 121. 

Figs. 9, 9a, 9b. Lycy.®na macrostoma (Lyd.). Left mandibular ramus with Mj, P 3 . and 
the alveoli of P 1 . 2 , from the Dhok Pathan stage of Hasnot (G. S. I. no. D. 136); 

fig. 9, surface view ; fig. 9a, inner view of tooth crowns ; fig. 9b, view from outer 

side. Page 126. 

Figs. 10 , 10a. LYCY.ffiNA macrostoma (Lyd.). Right mandibular ramus with Pj., and the 
alveolus of Pi, from the Dhok Pathan stage of Hasnot (G. S. I. no. D. 188)4 J 
fig. 10, surface view ; fig. 10a, view from inner side. Page 126. 


All figures natural size. 
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PLATE VI. 


Fios. 1, la, lb, Ic. Ceoctjta mobdax, sp. nov. Left maxilla of a juvenile individual, in 
which the milk dentition has been removed in order to expose the permanent 
P®, P* and from the Dhok Pathan stage of Dhok Pathan (G. S. I. no. D. 
206); fig. 1 , crown view of M^, P* and P® in their actual position in the 
■ maxilla ; fig. la, inner view of ; fig. lb, outer view of P® and P* ; fig. Ic, 

inner view of P® and P®. Page 160. 

i'iGS, 2, 2a. Ceocuta gigantea (Schlosaer) var. iateo, var. nov. Eight maxilla with 

and the root of P®, from the Dhok Pathan stage of Basnot (G. S. 1. no. D. 
206); fig. 2 , palatal view; fig. 2 a, view from outer side. Page 147. 

Pigs, 3, 3a, 3b, 3c. Ceocgta hoedax, sp. nov. Left ramus of a mandible associated with the 
maxilla of fig. 1 and probably belonging to the same individual (G. S. I. no. D. 204) 
fig. 3, view from inner side showing Mj and Pj.j, which have been exposed by 
chipping away the side of the jaw ; fig. 3a, surface view ol Pj^ ; fig. 3b, surface 
view of Mj ; fig. 3c, view of Mj from outer side. Page 161. 

PiQi 4, Ceocgta hoedax, sp. nov. Eight ramus of the same mandible of which the 

left ramus is figured in fig. 3 (G. S. I. no. D. 204) ; surface view showing the 
much broken milk dentition. Page 162. 

Figs. 6 , 6 a, 6 b. IcTriHEEruM cf. sivalense, Lyd. Fragmentary left mandibular ramus 
with Mj, P 4 and the hinder half of Pj from the Middle Siwaliks of Haritalyangar, 
Bilaspur State, Simla Hills (G. S. I. no. D. 122 ); fig. 6 , view from inner side . 
fig. 6 a, view from outer side; fig. 6 b, surface view. Page 114. 

Figs, 6 , 6 a, 6 b. LycY^UA (?) CHiNJiENsrs, sp. nov. Fragmentary right mandibular ramus of 
an immature individual with Mj just erupting, from the Chinji stage of Chinji 
(G. S. I. no. D. 233); fig. 6 , surface view; fig. 6 a, view from inner side: fig. 
6 b, view from outer side. Page 134. 


All figures natural tiu. 
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PLATE VII. 


Figs. 1, la. 

Figs. 2, 2a. 
Figs. 3, 3a. 

Figs. 4, 4a. 

Figs. 6, 6a. 

Figs. 6, 6a. 

Figs. 7, 7a. 

Figs. 8, 8a. 

Figs. 9, 9a. 

Figs. 10, 10a. 

Figs. 11, 11a. 

Figs. 12, 12a. 

Figs. 13, 13a. 


Crocuta carnifex (Pilg.). Right mandibular ramus of a juvenile individual, 
from the Chinji stage of Chinji (G. S. I. no. D. 172) ; fig. 1, view of ramus from 
outer side, showing Mj, P2.4 and the canine, which have been exposed by chipping 
away the jaw beneath the milk dentition ; fig. la, surface view of in the same 
ramus. Page 144. 

Crocuta cf. carnifex (Pilg.). Left upper P* from the Chinji stage of Chinji 
(G. S. I. no. D. 168) ; fig. 2, view from outer side ; fig. 2a, surface view. Page 142. 
Crocuta carnifex (Pilg.). Fragmentary left mandibular ramus with Pg and 
Pg and part of the alveolus of the canine from the Chinji stage of Chinji (G. S. I. 
no. D. 170) ; fig. 3, surface view ; fig. 3a, view from outer side. Page 144. 
Crocuta carnifex (Pilg.). Fragmentary left mandibular ramus with Pg and 
P4, from the Chinji stage of Chinji (G. S. I. no. D. 171) ; fig. 4, surface view; 
fig. 4a, view from outer side. Page 142. 

Crocuta cf. carnifex (Pilg.). Right lower from the Dhok Pathan stage 

of Hasnot (G. S. I. no. D. 164) ; fig. 6, surface view ; fig. 6a, view from outer 

side^ Page 142. 

Lycy^na macrostoma (Lyd.) var. vinayaki, var. nov. Right upper P®, from 
the Dhok Pathan stage of Hasnot (G. S. I. no. D. 137) ; fig. 6, view from inner 
side ; fig. 6a, surface view. Page 130. 

Lycy^na macrostoma (Lyd.) var. vinayaki, var. nov. Left upper P® of prob¬ 
ably the same individual as fig. 6 (G. S. I. no. D. 137) ; fig. 7, view from inner 
side ; fig. 7a, surface view. Page 130. 

Lycy^na macrostoma (Lyd.) var. vinayaki, var. nov. Right lower P4 of 
probably the same individual as the two preceding figures (G. S. I. no. D. 139); 
fig. 8, view from inner side ; fig. 8a, surface view. Page 130. 

Lycy^na macrostoma (Lyd.) var. vinayaki, var. nov. Fragment of the left 
mandibular ramus with Pg, of probably the same individual as'the three preceding 
figures (G. S. I. no. D. 139) ; fig. 9, view from inner side ; fig. 9a, surface 
view. Page 130. 

Crocuta mordax, sp. nov. Fragment of the right mandibular ramus with Pg 
from the Dhok Pathan stage of Hasnot (G. S. I. no. D. 163) ; fig. 10, surface 
view ; fig. 10a, view from inner side. Pages 160, 161, 162. 

Crocuta gigantea (Schlosser) var. latro, var. nov. Left mandibular ramus 
with P4 and the broken crown of Mj, from the Dhok Pathan stage of Nila (G. S. 
I. no. D. 162) ; fig. 11, view from inner side ; fig. 11a, surface view of P4. 
Page 148. 

Crocuta carnifex (Pilg.). Fragmentary left mandibular ramus with Pg, 
Pg and the broken base of the canine, from the Chinji stage of Chinji (G. S. I. 
no. D. 169) ; fig. 12, surface view; fig. 12a, view from outer side. Pages 142, 
144. 

Crocuta gigantea (Schlosser) var. latro, var. nov. Right upper P® from the 
Dhok Pathan stage of Hasnot (G. S. I. no. D. 208) ; fig. 13, surface view ; fig. 
13a, view from inner side. Pages 146, 147. 


All figures natural size. 
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PLATE VIII. 


Figs. 1, la. Crocuta gigantea (Schlosser) var. latro, var. nov. Hinder portion of right 
mandibular ramus with P 4 and the alveoli of Mj, from [the Nagri stage about 
two miles N. 35° E. of Kadirpur (G. S. 1. no. D. 209); fig. 1 , view from outer 
side; fig. la, surface view of P 4 . Page 147. 

Figs. 2, 2a, 2 b, 2 c. Crocuta carnifex (Pilg.). Right maxilla probably belonging to the 

same juvenile individual as the mandibular ramus figured in Plate VII, fig. 1, with 
1'®, P® and the canine, which have been exposed by destroying the milk dentition, 
from the Cbinji stage of Cbinji (G. S. I. no. D. 173) ; fig. 2 , view from outer 
side ; fig. 2 a, palatal view ; fig. 2 b, mm® surface view ; fig. 2 c, mm® from the 
side. Page 143. 

Figs. 3, 3a, 3b. Crocuta gigantea (Schlosser) var. latro, var. nov. Fragmentary right 
mandibblar ramus of a juvenile individual with mm 2 ^ place, and 

showing the germ of P 2 , which has been exposed by cutting away the jaw, from 
the Nagri stage of Haritalyangar, Belaspur State, Simla Hills (G. S. I. no. 
D. 231) ; fig. 3, view from outer side ; fig. 3a, surface view ; fig. 3b, surface 
view of P 2 after removal from the jaw. Page 148. 

Figs. 4, 4a. Incert.® sedis. (? lower premolars of a Suid). 

Figs. 6 , 5a, 5b. Sansanosmilus (?) cf. rhomboidalis, sp. nov. Left P*, somewhat damaged 

at the antero-internal corner, from the Cbinji stage of Cbinji (G. S. L no. D. 153); 
fig. 5, view from inner side ; fig. 5a, view from outer side ; fig. 5b, surface view. 
Page 184. 

Figs. 6, 6 a. Paramach.®rodus cf. pilgrimi, Kretzoi. Right mandibular ramus with Mj 
and P4, from the Dbok Patban stage of Kotal Kund (G. S. I. no. D. 167); fig. 6 , 
surface view ; fig. 6 a, view from outer side. Page 188. 

Figs. 7, 7a. PARAMACH^aiRODUS cf. indicus (Kretzoi). Right upper canine from the Dbok 
Patban stage of Hasnot (G. S. I. no. D. 261); fig. 7, side view ; fig. 7a, surface 
view. Page 190. 

Figs. 8 , 8 a. (?) Propontosmilus sivalensis (Lydekker). Right lower canine, from the 

Dbok Patban stage of Hasnot (G. S. I. no. D. 262); fig. 8 , side view ; fig. 8 a, 
surface view. Page 192. 

Figs. 9, 9a, 9b, 9c. Sansanosmilus (?) serratus, sp. nov. Left mandibular ramus with 
the damaged Mj and P 4 , from the Cbinji stage of Cbinji (G. S. L no. D. 165) ; 
fig. 9, view from inner side ; fig. 9a, surface view ; fig. 9b, the posterior edge 
of Mj, three times enlarged ; fig. 9c, the posterior edge of the main cusp of P 4 , 
three times enlarged. Page 181. 

Figs. 10, 10 a. Sansanosmilus (?) rhomboidalis, sp. nov. Left maxilla, with the canine and 
the roots of P®, from the Cbinji stage of Cbinji (G. S. I. no. D. 154) ; fig. 10, view 
from outer side ; fig. 10a, surface view. Page 184. 

Figs. 11, 11 a. Sansanosmilus (?) cf. rhomboidalis, sp. nov. Left mm® from the Cbinji 
stage of Cbinji (G. S. 1. no. D. 152); fig. 11 , view from inner side ; fig. 11a, 
surface view. Page 184. 

Figures 4-6, 9, 9a and 11 are f natural size ; jigs. 9b, 9c are 3 times natural size ; the remaining 
jigures are natural size. 
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PLATE IX. 


Fiasi 1, la, lb. ViSHNUFELis LATiOBPS, sp. nov. Reconstructed skull from the dunji stage 2| 
miles E. of Paridarwaza, Jhelum district (6. S. I. no. D. 266) ; fig. 1, palatal view . 
fig. la, view from above ; fig. lb, view from right desi ; third upper incisor 
I.C., broken tip of lower canine ; m.c., upper canine ; io./., infra-orbital foiamen. 
mas. p., mastoid process ; par. p., paroccipital process ; gl. /., glenoid foramen; 
gl.c., glenoid crest; pgl.f., post glenoid foramen ; mat., matrix. Page 206. 

Figs, 2, 2a. Mbgantbrbon (?) prabcox, sp. nov. Left maxilla with P^ and the broken root 
of M^, from the Nagri stage of Haritalyangar, Simla Hills (6. S. I. no. D. 232) ; 
fig. 2, surface view ; fig. 2a, view from outer side. Page 179. 

Figs. 3, 3a. Lyoy.ena cf. macrostoma (Lyd.) var. vinayaki, var. nov. Fragment of right 
maxilla with P® and the anterior roots of P^, from the Dhok Pathan stage of 
Chhokar, Jhelum district. Salt Range area (6. S. I. no. D. 260) ; fig. 3, view 
from outer side ; fig. 3a, surface view. Page 130. 

Figs. 4, 4a. Ictithbrium sivalbnsb, Lydekker. Mandible, lacking posterior portion and with 
tooth crowns damaged, from the Dhok Pathan stage of Ahmdal, Attock district 
(6. S. I. no. D. 263) ; fig. 4, view from right side ; fig. 4a, surface view. Pages 
114, 115. 

Figs. 5, 5a. HY.a;NiD (? Ictithbrium) sp. indet. Right mandibular ramus, with the damaged 
and the alveolus of Mg, from the Chinji stage of Chinji (G. S. I. no. D. 241); 
fig. 5, view from outer side ; fig. 6a, surface view. 

AH figures natural size. 
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PLATE X. 

Suggested phylogeny of the Hysenidse, 


MaiPO—M—Vm-4.9— 12 - 3 - 32 — 436 . 
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